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Title & Document Type: 493A/495A Microwave Amplifier Operating and Service 
Manual 

Manual Part Number: 00493-90001 
Revision Date: May 1968 



About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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Modtl 493A/4B5A 



/Figur* 1-1; llift Model 49SA Microwave Amplifier 

Microwave AmplUier 1« exacUy the same in Its physical construction) 



Iwble 1-1. ; Specifications 



.FREQUENCY.RANOEr.."'^. ' ...FRONTPANELCON'rROL- 

' 5SSSK; ?£JmGc . ' Cain; y«les 

POWER OUTPUT: ' 1 watt or greater with l-niw or ' **®TE**' Monitors cathode current 

|<^l^fc^'30,db’b^^ greater' trtth'i-mW;Or lew 

'.GAIN VARIATION VVITH FREQUENT: ’) 

At 1 -watt; qulputrvft'S db bti less, across/ the . ban^ 

. ' SnmllSIgnal^ S dbbr lees across any I0% of the; ' ><" — \ ' ' 

tend, ejicept the; 49(iA,which;H8, across ^ . 

' ;300 MH:^ of the band; 10 db or less across the ' , \ f \ ' ' j 

■; ; band,/; except the 493A which is 12 db or less I , _A ) , ^ 

';;'Hfeacrba*.the'band/';;;s:;''';/''//i‘f,‘r.,- i.| 






GAIN VARIATION'I^TH UNE IVOLTAGE: 1 db or 



^ MAXIMUM RF INPUT; 100 mw ' ^ III f -w/v? '' . Z® ; ^ I ■ 

INPUT/OUTPUT CHARACTERISTICS: - ' . - ; ■ T : h 

.ICOMOTCTOBS: T»p. N *' 

AMPLITUDE MCroULATIpN: v 

modulation input of -20 V peak or ^ . ACCESSORIES FURNISHED; 
greater reduces the ' RF output ,by^ more than , ' Power Cord,' 7- J/2 ft long 

'20, (fb fromdc to 50kc.;Above 60,kcmodula- Hardware for converting ca 

tiod decreases approximately 6 db pe^ octave ' Ing 'rack mount. . ^ 

Residual AM: At least 45 db below modulated. , ACCESSoio^S AV^Ul^LE: 
'■ ‘ . ' 11501A Cable,typ*N male 

.NOISE: ^ ^ ,, ' ' \ aong (J;830 mm) ■ ■ i, 

. Noise Figure: 30 db or less ' ; . , 1150OA Cable, tyjpe N 'mate 

^ V Noise Power Output; 0 dbm or less i (1830 mm) . - , v_ 



WEIGHT:/ Nbt 40 lb (18 kg); skpplng 53 lb(23,i» k^) 

PO\blR:/il5 or 239 volts *10%, : 50 to 90 cps, ap-' 
> : proxlmately 225 vyatts , 



Power Cord, 7-:/2 ft long ( 2290 mm)NEMA plug. 
Hardware for converting cabinet toEl>*^onform- 
Ing rack mount. ' 



long 0.830 ram) ■ .■ 

1150OA Cable, tyjpe N mate coimcctors, 6 ft long 
v:';^(1630 mm) 










■pif ^ v:0".v v;0:-.V- :■/ 1 .••■ f- ; ; ;v \ . ■*, '■ 



; ' ■ Section I . . 

’ Par3gra(^s 1-r to 1-23 ‘ 
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f‘'J-2v This,;: manual . provides :ih«mictlon« for. Installa- 
||Sii|i0j/i0tl«9»^’opemIon.vcir^^ maintenance- 

:■ : • th'S''.V .Nfodeltt‘;493A and 495 A Mic rowol ve Amnl Iflers . ' 



of the <9 Modelu 493A and 495 A Mic rowaye Am?l If^rs , 
The manual applies directly to instrumentii: which 
carry the aerial number prefix indicated on theitlde' 



inc BcrMu niimDvr preiix inuicaieu on ine tiiie 

fe’i ' ■' in figure Irl*. Specifications for both instruments are 
in table 1-1. : , v' ■ ' ; ' 0-; 

Models are brpddbahd 

0 0 provide slehal amplification to 

a f30^tlb,,? :''T^e Model 493A covers ihe 4.0 tb'' 
' ' ■' 8.0 gc . range; ihe,Mode^ 495A covers the 7.0 to 12.4 gc 

T*"8®v Inst^tnerjis/produce' at least 1 watt at the 
0 output with the abpli^^ 1 milliwatt Or less at the 
input;0r0000^^^■:n0l ;:0 



Models 493A and 495A output can be amplir ,; ■■ 
supplied modulation sig- ' 

::0hals are,applicd to'the.MOD INjPUT. Since the modu- 
' V is 'dc; coupled,; an external levelerclicuit ‘ 

can be^comiectedvat .the MOD 1NPU1'' to obtain rela- ! ' 
|iJBK#00;0ilvely flat power 'output ntirbsB’ the- band;-W- ‘ V; ■; - '' 

P«i;Va;;0 

^;:|S^'ife^i; 0 v l*O.^The.:Mjdel8/.493A;^?pnd,495A require; no tuning - 
■' and .areVparticularly useful for signal amplification ‘ 
t'‘ 1- 1 '' '‘0\ 0 frequencies; 'The GAIN control is ‘ 

V/t ‘ only -volribble front panel control.' It ’controls rf • '■ 

V, • signcli irmpllficatlon and average rf power output. - 

. .'.i , , ’ ' ' •. 

■■T'-vv' : . ,■ ■>. - • ■: . ,; 

■ lri7»'' Tbe'Models '493A and 495A trayellng-wnyo nmpli- ': ; ' • : 
v\> i ; fiet' ; tubes .(tw.t'b) utilize aperiodic : permahehc' magnet 
''’’ fbeusing^'i thus ; jhey '; are ; lightweight, compact' ond- : ' 
consume less 'power , than ’solenoid focUsed twt's0 

■ An instrument' in ;one; frequency range can be ^ ’,' 
& ti(V' ‘0 converted to an instrument in another frequency rangej 
(Since ' both; the' Models :.493A and : 4^5A' are , identical ■ ■ ; 
rcxcbpt for, traveling-wave amplifier tube. ’’ 0 ; : 

^ ^ 'n' '0 ; 

Since / the; Models 493A ' and ■ 

%| 5 |sfe|pWi 0 '''excepti,fpr;,the;twt,,the'm^^ 'be discussed in ' ; 

V{‘-:,;|i* <i iu cermb :, 0 f the , ModfJ !,493A. The '|Vlodel 49SA will be,: ' 

- its ooerntinn rilffpr« fmm' rhnrnt 



0 INtTIUMINT IBINTIHCATION^^V 

■' -I'lS''' ■■ ■•0'"' •'• -0 ■ •• '..■■.'A'' ,\.'' 

■ ■f ’j'f, 0- ■ '0 ■- '■■'-'00' 0. ■■.''■ ’'Vij,0 ■ ■■ '/i , 10 ' \ ' ■ ■ 

Vlti|4. Hertlett-Pacikanl uses a twori^iWtion c}jjhr-\ligi: 
isciiai numbey (OOC-OOCOO); If iht^Vfirst thred dibits ' 

' of ; the serial number bn your li^strum^nt do not agree , 
wift thost/v on the title page lOf this tonnual, change ; 
sheiew supfpl led with, the' manual, will define differences ' 
;.betwfeen your instrument 'ond the Model 493A described ; 
''in' this 'maiigal.: i M' ■ v-'0 000 ’ 

N:'" ■."■ ''' 0 0 ;'.)0'.;v • '' '. 

0 I- 1 S 0 'CPoVnO, 0 r" . '-V' -' ' 0 ' 

1-16* The Model.493A use$ the forced a IrVmethod for ' 

, ’ obtaining- the desired tcmF«rbturc'<wlthin the Instru- ' , 

' ment. Incoming', air Is: filtered through ayspeclally 
treated flij^er at the r;ear of’'^thb ihr*trument.\ The air 
filter Should be checked peVloJlcally and if dirty, V 
, cleaned. A (dirty aln filter 'will ' afftVt instrument \ ' 
0 ^ performance as well as bomponen’j life, Refer tppura- 0 
grabh 5-1’fbr air filter maintenance. 0 \ 0:\ > ' ' 

0..;' 

1-17^ THIII-CONDUCTOI POWII 

: 1'-1B0 To protect operating personnel, the , NaAonaf ' 



fl5«0|^500‘000 Includes a kit that al lows convers Ion to eith er a ca blnet 
;i^v'';V.0‘i0 . or rack mount configuration, ' ' , '0. 

v-' ;^ ■' ■ 0’.:' ; 

1-«0 IMiTiUIUHT''b7IION. 0( i.0' ^‘.0.000 

|-12.i.Jhe, bptIon.01Model :493A microwave amplifier 
j';..'.. . RF INPUT and OUTPUT, connectors are 'located on the 
rear; panel.* lb: all other respects the optlohOlmlcro- 
wave ampl iflC'y; is , die(' same.: as a >regulab microwave 



(!' 1 wave amplifie'r' is. ; theC' same : as a 'tegular microwave el 

i#l^f00ampli«er. '■i'00:0(:0’v:r: 



mends, that the instrument panel and > cabinet be 
grounded; ! All Hewlett-Packard instruments; are 
■ equipped with a , three-conductor power' cable which, ;! ' 
when pluggeti into an appropriate receptncife, grounds 
the instrument. The offset pin on the power cnble's . 

; 0th reer prong connector is the green grouiuHng Wire, 

1-19. .To preserve the protection fenture when opera- 
I ting , the instrument, from a two-contnet outlet, use a 
, th'ree-prong to two-prong adapter and connect the 
green pigtail on the adapter to ground. 



1-30. INCIIAflMO TUII IIM. 

1-21, .The; cathode , of 'the traveling-wave amplifier 
tube has a shoner cathode life than those used in : 
conventional types Of tubes. In addition, ihetravellng- 
wave afnpllfier tubelsexpenslve. TURNTHElNSTRU- 
MliNT OFF WHEN NOT IN use. 



T-33. TRAVILINO-WAVI AMPilPIIR 
; ' •'TUii erwT). ; 0^-'^^ 

1-23, , The twt supplied with the microwave amplifier 
arid replaciement twt's purchased from Hewlett- 
Pacloird Company are guaranteed against electrical 
failure for a specified period (either period of time 
from (bte of purchase or; number of hours of instru- 
ment operation). For inforpiatiOn regarding warranty 
contact your local Hewlett-Packard field oflice. A 
eheet^fpr your use Is Included In the appendix of this 
manual..-.'::-'' 
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SICTION II 






INiTAUATION 



3-1. Alt mnL 



ii' 






I'l ‘ ■''' > • ) ■ 

with a renewable \ 
and placing' the , 
>t be coated with 



jJ- .. 



' 2-2. This liutrument is equippt^ 
type ' sir . filter. When ' fl rst unpack 

instnimentinlbsetvi'ic the filter n,, 

a ^rt Mtheringadheidvirto niale^*' Whlle'^ 

ti^c machine M U , safisfactory,. we recomrpend a 
' water-striiible aifiieaive such as '’Super Filter Code” 
manufactured by Research; Products Cortwration trf 

:.^dUdn l.WIreoinain. \ ' V ' , ■ 



with' the instrument for conversion from, cabinet! to i 
rack mount confl{(uratioti (see pnrtigrjph 2-7, Con- j* 
.■version to Rack fifounf). I : 



Note 

- V ' 



(* '* 

• . t . ’ r 



' The instrument fan located on the rear 
'panel.i' Make < provisions' to insure that the ! 

. instrument obUtns sufficient, air. The am- ' 
Went temperature within ^he instrument ! 
should not be greater than 35® C. 






3-S. MfCNAN KAi INtMCflON; 



:lv; 



2-4. Unpack me' instr meat upon reCeifn and inspect 
it ' for signs Of physica I damage such as scratched 
panel surfaces^ broken knobs, etc. The Model 493A 
should be checked electrically. Swtlon V Includes a 
performance > check which is an in-cabinet check to 
verity. proper operation and is a good test as part of 
incoming inspection: ' If there is any apparent damage. 



3-j; CONVIlflON TO lACK MOUNT. 

2-8, , ,To convert the Model 483A to a rack-mounted 
instrument, proceed us follows (see Figure 2-1); 



. a. . Remove adhesive-backed trim strip from sides 
■ oflnstrument. ■ r'V; • ■ : ■: 



page ini this manual. 

3 - 5 . INtTAilATldN. 



b. Remove tilt stand by pressing the two sides .of 
the stand tovmrd center of instrunient , 



.f;V 



' c. Remove plastic feet by pressing button in center 
of . each toot sliding the foot toward center of 




';;2-6, "rte 'Model,.493A is of modular design. It is 
shipped as a cabinrt Instrument, A kit is included 



instrument, 

d. A^ch filler , strip to 'bottom of instrument. 



".I 



«; 5 >i 
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■ y V-’ ■ 












>r-'y .... >■■■' .vi-'-'-iM ■ 



















FILLIlR 4TRIP 







TILT STAND 
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!' figure 2-1. Cabinet to Rack Mount Conversion 
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Section II ” . ' 
Paragraphs 2-9 to 2^12 






i;( > -‘ ’ j, ■ ; ■- ^ ■ ;■ ■ ? ;. ■■,- f’,v‘ » ■V‘'i’'-i' V , ■*.■»•. ■-*A :'’. ■ ' '■ •• 

;• jv • V , «• > Add^ filler atrip to bonoih of instrument. ^ 

'r,; ', 

fH'i l-f;' WWMi ■i•Uli■il(llifl»^ 

j -i,. I ■;, . •; !. ^ ,, ,' ■ ^i-Y ■ ,\ ' : : y,. , ^ ‘ ■ Y 1 . . 

. 2-10. The/Model 493A Is usually , shlppedl connected 
v' for 115-ya’t, ’50 to ftO cps operation. To convert tc 
220-yolt, W to W^cp<# t^ratlon:': ■ 

; .M ^ a. Move slide' switch jn the rear of the inscninient 
, to the' 230-yolt positim (when properly positioned 
I ; . ( Switch will read i|0 volts). , See figure 2-2. 

|p-'' 

■ ? NEVER SWITCH THE 115-230VOLTSWITCH 

V S2 FROM ONE F'JDSITION TO THE OTHER 
WHEN THE INSlRUME^f^ IS IN OPERATION. 

l;“ b; Replace the S^ampere' Standard with a' 
V., 1-1/2 ampere sundatd fuse. 






"ViVKH • I Y';-':.; Y Model. 49?A/495A\ 



:>vVyy. 



SNirauii?^ 



1 2-12. Tlic following list ^1^^ gepeiral . guide for "ter ■ 
packaging dn instrument for shipment, v However, it 
, you have any questions^ contact yourHewlett-Packah! 

’ Engineering Representaiive. A » , 

; a. It possible, use the, original container designed 
' "for the instrument. Vy ■ 

b. Wrap the instrument in, heavy paper or plastic 
^ ' before placing it in the shipping irontainer. s . ( 

: c.,Use plenty ibf packing material around.all sides 

of ihe lmitnmient and protect paiisl faces wlthcard- 
: .board'strips. '-I - y 

I d. Use a iieavy cardbcMtxi carton oir wooden, box tc 
/.house the' instrument and use heavy tape or metal 
bands , to seal the container. V 

e. Mark the packing box with, •*Fraglle"//'*bellcate 
instrument’*; etc. /( ■ ' -y.'// "' . / • 
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Paragraphs, 3-1 to 3-16 



■V] I.: 



it" 



SECTION Hi 

3^1;: imiODUCtWS'N^,^^ : r ; Pplr ;! i p.': 

: ' 3 • The : Model 493A ' l^crowive Wl^Wter; has only ' ■ '■ 

I, ;; \) i' one cqnteol, tee GAIN control; Unial'it Is'eai^ to oper- 
' ^ ~ control irmt'aiui output connectors'' 

iider |^aiagraph;3r3.!'V' 4‘’ p-'V'V'i i:ll ' 



iH,- 

. r 









i!,i 

:vi-:Xh\]rAr{r:', 









iVi'! 



ate:;,The;_GAIN ( 
are 'explained under ] 

, ..... 

P-v:.pppP'r-"P7:pfPp:'.'1 P 

'The instjrament should hot be'allovra^h>'re-\^^^ f 
nvaln in ojwration for i long ' periods of ittme ' 
hrtteout fto duct^^^^ pimels. : Amblent,i tem'- 
peroture' witMn' Instrura^ will ihcr eas'e . . . 
causing exchsslYe helix current to flowl !, Vi' 

/;ipp;v!7p4prPP'v^;;;P/'’ ’ " ' ' ■ ■■■ --■'•■■ ■ ■ " ■ ' ■ ■ 



it'3-3;>^2bNTVpAN^^ 



■IKi 

•. a ..\ 

i.M.; 



I p3-4. > GAIN CONTROLS The GAIN control sets the' g^in ' 
y, of the aniiidifier.. Maximum Input-vs-witpat gain of. the > 
I;: iitotrume^^^ least 30 tte for outputs up to 1 watt. 
With a s^'^appU^ at tee ,i^crowave amplifier teput 
''MV' P' ' only,w.iy to insure zero output is to place the ind^ra 
iV%l%V®;nJent on STANDBY.-;^ • . v.i..;iPVpV'' iP'vi ■ 'Pp V'.--' '‘"pi. 



{ P,»NmV 

s.V. 

f/fe: 



r.,L'.'.,‘ ' 



..'•V'lP 






IP 



ii' 3-5. ;CURMNT METEIl. The oirrent meter jnohitcM 
, cathode ‘ currant,' . The instrument haih a gain of at lea'st 
‘ .’30 db for outputs up to 1 watt when tee GADh control 
Viisadjusted to within te^^TED POWER ji^ts Indfi 

cated on the naetehi 





-r< . 'V . /.• for the Model, ,4^5A)ls, applied to the HP INFJT.', Input 
i'i'.'' and output Impedance is ,50, phhir at rf ; frequencies; 

'm^ffK§VV:'ii,lnflnlly,'at dcV j'.S^ ip le^^ J“, 



:GAuTrGN..i’' 





DO NOTAPPLY AN INPUT SIGNAL BEFORE 
lysa&aii;: ' •i.APPZY^ EJCTERNAL'LbADAT' THE ^-p ■ ' 
V ■ RPOUTPUT, THE TWt CAN' BE DAMAGEOV. '■' ■ Yi 

lirtl!SSVVV;yV'y;iy 

INPUT.'TheMOD.brpUTa ‘ 

V.V ’ ; externally appllrt dc to 500 .kc plgMUs npto 10 volts > 

,|:V' hi amplltttde, or dc tolOO kc slgnalsup to -20 volts' in'" 

amplitudes of -20 volts y , 
f oh-olfratio of at Ieast20dbV''’" 
Since tee/zhodplator Is dc coupled, an rf power leveier 
'VVclrchlt cai;i,boi'ap|flled;iiet^ HP, POWER OUT- ' . ■' 

ili-Plfr and, MOD INPUT' (see paragraph S-l6). Under do . ' 

' - 




3-3. ONII#TINO INt7ilUCriONf.; 

‘f\p ■' ;J:,3-9,' ^n ..n and amplitude modulation procedures 
"are. gl^n , In fibres ,^^l,,and.S-2-',i^^ 




MICROWAVI AMPliniR Af PLICATIONS. 

3-11. iThe Model 493A' Is used, for b r o a! di b an d or , 
narrow -band power amplification and amplitude mod- ' 
ulation. V'An external rf leveier circuit can be em-y 
.ployed where relatively 'constant oulput power is'^ 

■>eqttired.-.i';i ''.' : ■■■'p: .,.;.' ■. 

3H2. BROADBAND AMPLinCijtTlON., The Model i 
493A will ifalthfolly amplify m^hy broadband signals 
I such as those' employed in, radi^, television relay;^ and 
i microwave' carrier systems, ihadditionto thlsbroad- 
;'i band feature,, it has a linear ampllfication character- 
yisUc pver tee frequency range. 

3 -131 Of the matv broadband applications of. tee Model \ 
.ii]493A, sqme.of the most useful are: 1) investigation of 
: ''informationihandling capacity in broadband micrbvrave 
l . tcommunicatiohs systems, 2) amplification of Ibw- 
fyequency barmohics to produce, frequency markers 
used in microwave -frequency measurements. 

: 3-14; NAimf^BAMD AMPLIFICATION; The Models 
493A luid 49^A can be used for narrowband .amplifi- 
cation at^any onejpolnt across tee' 4.0 to 12.4 'gc range. 
.Noise cube greatly reduced by employing a narrow 
bandpass filter in conjunction with tee Models 493A ' 
and 495A Microwave Amplifiors, ,, ^ 

y :’V V ,.VV' ’ , 

3-15, POWER AMPLinCATION, TheM^el 493Acan 
be bsed as a moderate power, broadband signal source 
by amplifying tee low power output b^ klystron signal , 
^generators in the 4.0 to 12.4gc ra^e. Thus a niicro- 
vmve. 'hource-amplifler combination’ can be,,u s e d . in 
many applications where a generous amount of micro- 
wave power is required. Typical appllcationa are / 
1) wide-range antenna measurements tb plot patterns / 
,to determine efflciency> direcUvity, .etc,, 2); portable / 
low-cost means of prodding moderate power micro- / 
,wave-sigi^ sources for field - testing a microwave/ : 
installation. 

- ■' . y. ' 

3 -16. CONSTANT OUTPUT AMPLIFICATION. Maiiy ' 
amplifier applications require a constant output level 
characteristic. Although tee Model 493A traveling- 
wave amplifier tube* s saturated output characteristic 
can be used to provide nearly constant power out^t, 
tee' use of feedbul^ circuitry provides a more versa- 
tile and effective means ofcontrol. One such arrange-; 
ment for obtaining relatively constant rf output power 
< is shown in figure 3-3. In this circuit a porttendf tee 
; rf signal is coupled from tee traveling-wave amplifier ' 
tube output through a dir ectional coupler to a detector 
such as a crystal rectifier. The detected rf oqiput is 
i then amplified and applied to tee MOD INPUTi. With 
, this arr^ement tendency for tee obtput-power 
level to Increase is Immediately detected, aniipllfled, 

; aiod fed l»ck to, reduce tee gain of tee amifliflbr.' Con- 
versely, any reduction in output level increases tee 

, .1 '* ■ -S - ; 
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Figure 3:1 ' , ..iL--.,, 
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MM -y—CAirnON' M ■■vMiMiMy :' 

NEVER APPLY POWER TO THE MODEL 
493A/495A INPUT UNLESS ITS OUTPUT IS- 
TERMINATED INTO A 50-OHM LOAb: 
THETWT CAN BE DAMAGED.' 



. / . :■ I,. 

y .'■ ••'•• 
'i ij 

; . ’ i\y . 



' ■/'.." ,■' ,■■•.'■•■ . ; ^ , 

l^'Set LINE ;switch to ON: The, STANDBY lamp v; ,/t^ . gain is atleast 30db. A constant 4;-itiw signal 



, ) , ' glows. Approximately 90 secoi^ later &e ON 
I , lamp I will glow and the instrument is rea^y for . 

"normal pperation^ V If the Model 493A/495A is 
' placed in &e STANDBY position, the STANDBY 
' lainp will glow. : Approximately 90 seconds iater ' 
high voltage will be applied to the instrument . , 
' ’ only when the primary j^er switch is set from ' 

■ST»JDBY to ON.' The purpose of theSTANDBY V 
posltlm is to instantIytumrfpoweI;output*'on*^ ' 
or ''off' after ini^l tum-on without waiting for 
, , , thednitial OO^second t^e delay. ’ 

■' ''/ii'-M-.' Note ' ' ‘ 

The instrument should be turned to ON ; 
a;xi allowed to warm , up for 30 minutes ’ 

' before proceeding to step 2. 



2. Rotate GAIN control clockwise towlthin RATED i' 

. POWER indicated on meter '{full cIockwlse>y 
With the CURRENT meter pointer set within , 
' normal meter limits, 'a maximum 'of 1 mwat . 
Ae ini^c produces a minimuni qf I watt at the . 
^tput across the frequency range. Sihall signal 



• at the input of the Model 493 A/495'A. across the 
' band produces an amplified pow'erjybutput vari- 
ation across the band of 6 db or y 

: !?(V' ; A’-. ' ' 






Note 



yV'MI 



:If excessive helix , current is ^awn by 
, the twt, the overload relay KS| will ener- , 

' gize. removing high 'voltage fnm the cir- 
' y cult. Also if the filament voltage is not 
. , correct, the fail-safe relay K304 will ener- " 

^ gize. reihqving'high voltage and filament 
voltage fr^ the circuit. In such cases, 
the prlma^ power switch must be switched , 

off, then an again. If condition persists re- 
the/ power frtxn the instrument and 
troubleshicxu. y. ' 

3. Connect Model ' 493A/495A OUTPUT to the inf 
y Btrument/into which the'amplified signal is to 

y. beappii^. yy .■ : 

4. Apply rfj power to the Model 493A/495 A INPUT. 

' The ma^mum allowable power than can be ap- 
plied to'die Model 493A/495A INPUT Is lOOmw. 
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Figure 3-1. Turh-On Procedure 
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i k. ; k/.:',;.:':.v:\..; :’-k:r 

j 1., Rotate the GAIN control full clockwiseP 



2. Apply a negative-going signal totheMODlNPUX / 
Specifications: bandpass for small signal inputs ; 

. dc to 500 kc( ba^[»ss for large signal inputs , 
dc to 100 kc.' Small signal Inputs are from 0 to 
-lOvoIts; large slgnar inputs-10 to-20 volts, i 
Bandwidths are measured at the grid of thetwt, ' 



■ ■ . rtuie ; i . ■ - i , 

Peak cathode currentimust not be allowed to 
exceed RAT^ POWER level, jif the MOO 
INPUT voltage la positive during any part of 
the mbdidation cycle, , GAIN must be reduced 
accordingly. ; - I* 

■ ,v; , ' ■ k" ' k 
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Figure 3-2, Amplitude Modulation ' 
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Paragraphs <*-j , t o 4-8 



SICTION, IV 
CIRCUIT OISiCRIPTION 



sJ. ,. I 

' 



'■ ^ ■.■'■■ /j' 

"'rv, ym 

•V ■'•,'■ . 



’'- ''Mu ■ n’.': 

V ' ^ **? fyuAicij* unu circuury xne saiyie. 

the iravding-wave ampUflercube (twt)' types are 
r . ‘i Vr'’ ’■ differentli J However,,, ifhe basic traveling-wave tube 
‘ ■' explanauon given in ■^his/s^ 

|i|>H^‘^'!,;y'5S',:<M^el^'493A and 495Ai^t typ^^^ 

<<{''';' I" 4-1. 6viiAu„DMciiirimN. 

’ . ' 4-4, A blt«:k dlagram' of the Model 493A is .shownin 

■ figure 4-1, 'The purpose ofihe Model 493A Microwave 
Wi , Amplifier is to provide a rrieans of amplifying a signal 

/ • the 4.0 to 8.0 gc range (7.0 to 12.4 gc range for 

,, the Model 495A); to control the amount of amplification: 

•/. ‘ :) • product,' and to supply external ntbdulatlop fa<;flftles 
^ “for the amplified signal, : I ' / , - . v. ’ :; ' j 



voltage for thq modulator is supplied through a+SOOf .' 
volt regulator circuit which maintains +300 at mod-\ 
ulatortj negative volcage is supplied by the modulator 
power supply. Catliode current is monitor^ by the 
current monitoring meter M201. 'S ; ' 



4-6. TIAVIUNG WUyi AMPLirilR' full. 



4-7. The traveling-wave amplifier tube used in the 
Model 493A/495A deludes an electron gun which pro-,' 
j^ts a focused , beam though a helically-wound coil' 
to a collector electrode (shpwn in figure 4-2), The,' , 
focused electrons are held in a pin-like beam through ,. 
•the helix by the periodic permanent magnet focusing 
, which, produces' a powerfiil magnetic field along the . ; 
full length of the tube, ' ; >' 



■t &A- 



'4-5i-The'slgnal is applied to the microwave amplifier 
j ! lv:l* input, amplified'' and taken at the output of the travel- 

U'; \ V. ' ing-waye amplifier tube (twit). All voltages required 

‘}'\i j }V ■ ;i >' by,the tvltt'areyuppl|iqd by De regulated high-voltage 
_ power supply, ahd the modulaDi'A regulated hlgh-' 

' ’ voltage power supply aupiilies collector; hel^ and 

‘‘ 'yy / anqde •’voltages: to the ,'twt. ^The modulator, supplies' 



4-8. The"' rf signal coupled vinto^ gun end of the,' 
helix travels, around Ae turns of the helix and thus 
has its linear velocity : reduced by an amount equal to 



/,! 'J*'^„voIfages to grid of the’ twt. ' Power gain of, the twt 
V;.=,; 'isj controlled b^ ijie modulamr GAIN control. Positive 

■ yu>y"‘yy'-y ■ .■■■■■■■■'■ " . 

: "...V . 

Vy> ' ,| . peculated; 1' 



of the helix ijtself. The electron beam velocity, deter- 
' mined by th^’ Potential difference between the cathode 
; and the helix, is. adjust^ so' that the blectrpn beam 
travels a little faster than the rf signal. The electric 
Tleldjof the rf signal' on, the helix Interacts with the 
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, Model 493A/495A 



COLLECTOR ' 



..\HELtX BARREL' 



DRIFT. TUBE 



vCERAMIC SUPPORT ROD 



CERAMIC SPACERS 



HEATER 




'R.E OUTPUT 
. WINDOW , 







icoc?) W ® ® ' ®C2 






■ ; ' , 'R.F INPUT ' / 

. WINDOW ' i. r / 

, iv-.j-VfV'V'. 'r- 'SR'O 
'■'■ V'V- r- 

’ ■ ■' ■ ■ ii- 



CATHODE 

ASSEMBLY 

EVACUATION^' 

TIP-OFF 



ELECTRONS 
.BUNCH 
. HERE ■ 



-CD 




DIRECTION AND MAGNITUDE 
i OF THE FORCE EXERTED ON 
THE , ELECTRON BEAM BY THE ’ 
ELECTRIC FIELD OF THE CW WAVE 



f=:. 1. Electron beam direct^ through center of helix. 

V . 2l ;‘ RF < signal coupled Into belto. ' ^ 

.|. : . iiishow’. direction and magnUude of force' exerM 
' i : - ; v! on the electron beam by the rf signal. 



; sitch as waves reflected from mishiatched loads. 

from' 'returning to the tube Input and causing . . 
■■■■; ;;,;.pscillatIonr 

' '7i, Electron bunches travel through attenuator un- ■: 
,‘j ' affected,, ■ 



3. Eleciron bunching caus4tl by theelectrlcfieldof , Sj^Electron bunjes emer^ng 

, '■ I rhe rf sicmal.' ’ t, Si V : ' ' duce, a new rf Signal on helix. New rf signal 

I'i’’’ • ,1 t '■ ‘ . Is the same frequency as the original, rf'signal 

4, Amplification of signal of hdix begins as the 

.. ’ field iormed by the electron. bunches interacts 9. Field of newly induced rf signal interacts with ' 

with the 'electric field i of the rf signal.) The 

newly fonned' ielectron bunch . adds ^ smaU ' process over again, 'y--'. .V ’ , 

. amount of voltage' to the rf signal on the helix. c u _ j. . .t ; i i V . 1: 

: The slightly, amplified rf sig^ th^ prbduces^ , lO.For a short distant the velocity of the electron 

' a denser electro bunch which in turn adds a . bunches is reduced sll^lvdue to the large ■ 
still greater voltage to the rf signal; and so on. , s . ^ ener^ absorbed by the formatidn of 

i 5. Amplification increases as the greater velocity greater velocity 

..rf »{.. 0* the electron beam pulls die electron bunches 



of the electron beam pulls the electron bunches - , V- 

more nearly In phase wlth die electric field of ^ 

.:|the rf slgnah'?' The addltiye effect ofi the two ; ’ ' 

fields exactly in ffiase produces a greatest rer V 12. At point of deslreld amplifliiarfbn the amplified 
■ aultant amplificatloo. , ■ ; ■ ! : ■ ■ ; , . coupled out of the helix. NOTE 



’ 6. 'Attenuators .placed near the Renter of the helix 
'/reduce all , the waves traveling along the heliX;: 
(' to liiaifly zero/' ,Th.*^ prevents undesired waves,' 



rf islgriai is coupled out of the helix. 'NOTE a 
THAT THE *f AMPLIFIED** ’RF SIGNAL IS ’A 
NEW SIGNAL WHOSE ENERGY IS WHOLLY 
SUPPLIED :' B1& , THE BUNCHED ELECTRON 
/BEAM. 






Figure 4-2. TWT and How It Works , ' 
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. , elytron field created bjr the electron beam and in- 
±e,' amplitude of the signal on the helix,’ thus 
'i;‘ ^ producing die' desired amplificatlbn. r :. \y . . .. 
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The ceramic magnets used In twt, 493A will 
defocus the electron beam if ambient temper* 
ature of ^e instrument exceeds 35 °C. Thus 
with, twt operating above this temperature 
' /! poor power amplification performance can 
' ; .;be,expected.-,; >'■. , 

4:9. ■lOULATlb HlOH VcilAO^^ 

FOWIt lUMlT. ' 



, , ,,„ 4-10. A block diagram of Regulated Hl^ Voltage, 

V;,; '• Power Supply is showii In figure 4-3. The regulated 

‘j '* 'i \V , hl^-voltage {wwer supply is a seriw regulated power 
supply that includes series regulatorVl/V2, reference 

;;>^;Vtu 



IS 

fevi'l 









v 4-11. The series regulator V1/V2 Is connected in 
J ; the main load. A related output voltage 

f ii,'. ’is obtained by varying the Intemal resiatance of the 
series regulator to compensate for variatfons in load 
;■ curxentand source voltages . 

f'wtf „ “ ' ^ 4-12.’ Initially die voltage at the grid of VSB sets the.i 
conduction of the series r^ulator which in turn sets 
Putputivoltagelevel>Wh'entheoun)utvt)ltage varies 
rSv.’H l'Vlff ! 1 Wgji voltage level adjust 

' R57,- die^, .variations Brie sensed^ a V5A/B." 






112 








The rraultant signal is ‘ amplified and sent to the 
series' 'relator. The' series regulator resist 
' y varies to msdn^In the output voltage constant. ■ ■ ’ 

(era figuK S-12) are part of t^e': 
circuits at the output of the regtdatoH i'l .. ' 
tubes .y3; ,y4; 015 couples’ ac riffle directly to they'i 
grid qifVS, *us decrwslng ri{^le vdltage by lowering;;^ 



l®|iv®|;’’H;4-13. : C12 aiuj;Cl3';(s 

filtericlrci 




which includes CR7 through 
produces approximately 2.9 , to 
pltage; The actual hi^ voltage ' 
how die ‘ transformer Tl has 
bew’cpnnected (see. ^le, figure 5^^ 

4-18. GfATHOOE CURRENT ADJ. The eatbode current 
adj’ R53,'- U connected in a resistive string from the 
higtwvoltage power inipply regulated output td ground. 
When an anode type tube is usedi,‘ adjustment of R53 
sets the voltajge on the anode thus setting beam cur- 
rents The aime voltage is set to the value that will 
produce at least 1 watt at the RF OUTPUT with the 
j^gOlcatibn of'^l mllU'vatt or less at RF INPUT. R53 
is inoperativefor those tubes tlat do not have an anode. 







RIOUIATION ,CIICUIT.< 



4-17, This regulated power supply Includes did +300 
volt regulator V6, and +300 volt, iontrol tube V8. The , 
^circuit Is a series r^s)^ supply si^arln pperatldii ‘ 
j to that of ito high 'vdta'ge . power sitpplyj The, su]^ 

' derives its vtdMge from die regulated hi^'svd 

power supply thus; pvoduces’ ahear;^ ri^e free 

reg^ted voltage .pi *e md^tor. ithere is no 
to adjustment of the +300 volt modulator power ' , 



i: { - V* 4W4 uujuau 

6iJ80r5'Y^ .1" 

' , 't I ’ , ' t ' , I '■ 

;:|Sg,| igaia.gSYM,gtYg{^ 



' ^ ’ .'SectlonlV 

, Paragnyihs 4-9 to 4-22 
'-’'i ; I 'r' ' 

. supply. All components are fixed to provide the +300 
volt output tothe modulatorre^dlessofthehighvolt- 
, age power supply output. The -350 volt supply isdie 
.referee to the {f 300 volt regulated power supply. 

4-1t. MODULATOR/^^^ ^ ^ ^ ^ 

4-19. A block dlagramofthemodulatorls shown in flg- 
! ure 4-4. The modulator includes ah amplifier circuit 
and a regulated power supply. ' The amplifier circuit is 
a decoupled circuit that sets the gain characteristics pf 
. the trav^ing-wave amplifier tube and accepts exter- 
nally applied amplitude modulation signals from dc to 
'SOOkc (dc to 100 kc to large signals). The regulated 
power supply /provides -350 volts to the amplifier cir- 
cuit and hi^ voltage power supply. . ’ 

4-20. AMPLIFIER CIRCUrr. The, amplifier circuit 
includes EMfferential Amplifier V4031 Output AmpU-. 
fler V404,. and Hold-off Transistor Q401. External 
modulation signals are , applied throu^ the A aectlon 
of the Differential Amplifier V403, to the output am- 
plifier V404. ' The V404 output ' Is applied tothe grid 
pf the traveling-wave tube. Degenerative feedback ia 
sullied from the output of V404 to V403 to > hicrease 
stability and fr^uent^ response. 

4-21.^ Gain of the TWT (average ^ output level) is set 
.by adjusting the GAIN control in, the B section of the. 
' Differential Amplifier V403.- voltage at the grid 
of. to TWT is set; at some negative potential. The 
Gain .Limit Adj control R418 sets to hitost positive 
voltage on to ^id of to TWT. ; Hold-off transistor. 
' 9401 protcKts to ' TWT from a tranaimt when to in- 
strument is switcheiiftmm, STANDBY toON. Normally, 
to aiplcatlon ofa 'at^-functlon positive voltage when 
turning on the +300 volt supply to the modulator would 
result Iq a pdsitiye transient spike to to TWT grid. 

I This txwsient spike would cause excess helix current 
to be' drawn and the helix overload relay to operate. 

, Toprotw tolnstrument.to Hold-off Transistor Q4bl 
appHes a positive volmge to V403B during to stand-by 
period.' TTUa positive voltage satutates V403B holding 
, V404 in a condition such that the voltage applied tothe 
grid of the TWT is negative. Thla action takes place 
whenever to voltage on to base of Q401 (a npn tran- 
. sistor) drops. ' .This drop hi volUge causes Q401 to 
cutrofi. When Q40l^i is cut’ ofi the only voltage aj^ied 
to (X403 is to voltage developed throu^ R414, R415, 
and’ R431. This positive voltage is aiqilled through 
C31403, since CR403 wiUnow.be forward-biased, tothe 
grid of V403B. When to Instrument is swltchea from . 
STANDBY u> ON the positive voltage: from the +300 
volt supply isapplied toto base! erf Q40l toou^ R416 
and R417. This positive voltage turns Q4dr on, caus- 
ing current to, flow from thei-350 volt supply through 
R417, Q40lp andR415 to CR403. This negative voltage • 
wiU back-bias CR403 causing it to open and discreet 
the bi^-off circuitry. The instoment id now beck to 
its Donnal operati^ enndirton. ; ^ 

4-22. -350 VpLT';, REGULATED POWER SUPPLY. 
The rejpilated powey supply Is a conventional series 
Tiptoed power suj^y that provides -350 volts for 
to Bmjdifler circuit. The circuit includes to series 
reguUtor V401A, control tube V401B, and reference 
tube y402. The -350 y Adj control R405 is used to 



sM to regulated voltage output of to’sui^y. 
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4-24. ,'A simplified illustration of the r^y sequence 
is shown in figure 4-5. When the Model 493A la first 
turned to ON,' power is applied to the transformer T2. 
Filament voltage la applied to all tubes in the instru- 
ment as well as to the 90-second time delay relay Kl. 
After 90 seconds have elapsed, relay Kl will close, 

I completing current flow path for delay slave relay K2. 
The relay K2 Will energize: 1) completing the current 
path to the hlg^i voltage transformer Tl, and 2) it will 
act as a holding relay for itself by bypassing the con- 
tacts at the time delay relay Kl. The instrument is 
now operating normally. VI, V2, and V5 filaments 
and relays Kl, K2, and K3 are held 200 volts above 
.the helix. ■ 

4-25^ When the instrument Is placedon STANDBY the 
sequence will be the same as described in paragraph 
4-24, but hlgji voltage will be ajpplied to the Instrument 
alter 90 seconds,' only if the Model 493 A primary power 
switch is placed In the ON position. The STANDBY 
■position permits the turning of RF power'.' on" or "off" 
instantly by switching from STANDBY to ON (or from 
ON to STANDBY), once the ihltial 90-secqn^time delay 
has elapsed. 

4-26. In the event excessive helix current is drawn 
hy the ^veUng-wave amplifier tube, a protective 
device, the overload relay K3,. will energize. 



■ .■•'' ' ^ ';s«tioh-iv 

' . paragraphs 4-23 to 4-29 

Energizing K3 interrupts the current path for delay 
slave relay K2, which in turn removes power firomthe 
high voltage transformer T1.CR22 acts as a half-wave 
rectifier for the -^.3 vac signal, when the overload re- 
lay K3 is energised. This rectified output supplies 
approximately 2.5 ma to the overload relay K3 holding 
' it energized, orce high voltage has been removed.' 



4-2 



4-28. The filament supply is a ccmvmitlohal series 
regulated power .supply that, supplies .approximately 
6. 3 volts dc to the filament of the differCTtial ampli- 
fier V103, and TWT, V7. Successive regulation is 
provided by CR304 and CR305 to hold the base of Q301 
coistant. The filament adj. R306 sets the regulated 
output voltage. 

'4-29. Protection in the event that the filament voltage 
, exceeds the limits sethy the fllament adJ. R306 is pro- 
vided by the relay K304 and CR308. K304 and CR308 
are placed in parallel with the fUaments. If the voltage 
limit set by filament adjust R306, is exceeded, CR30B 
will break down and K304, will energize, opening the ' 
filament circuit and removing ac power to high voltage 
power supply. 
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Figure 4*5. Relay Sequence’ 
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.1 Sec'cibn 'iV;\^ 










* 1 .'. 



: Paragraphs 4-23 to 4-29 r 

:/•>;;;' Vi ' ..-'I--; ■ 

•-V'. . •■ ■ ‘ I ,• : :i, •. , ' ■ ■* : ' 





|. 4>a3. IILAY IIQUINCI. 

■ ' 4 '/' ■' ' ‘ '■ 

4-24. A simplified illustration of the relay s^uence 
, is shown in figure 4-5. When the Model 493A is first 
turned to ON, power is applied to the transformer T2, 

’ FUameht voltage is applied to all cubes in the instru- 
ment as well as to the 90-second time delay relay Kl. 
After 90 seconds have elapsed, relay Kl will close, 

, completing current flow, path for ddlay slave relay K2. 

The relay K2 will energizer 1) completing the current 
' path to the high voltage transformer Tl, and 2) it will . 

' act as a holding relay for itself byi bypassing the con- 
tacts at the time delay relay Kl, The instrument ' is 
now operating normally. VI, V2, and VS filaments 
and reldys Kl,l K2, and K3 are held 200 volts above, 

, the helix, ;■ '''y 

, 4-25. Wh^ the insixument is placed on STANDBY the 
sequence will be the same as described in paragraph i 
4-24, but high voltage, will be applied to the Instrument 
after 90 seconds, only if the Model 493 A primary power 
- switch is placed in the ON position. The STANDBY 
' position permits the turning of RF power "on" or " off" , ' 
instantly by switching from STANDBY to ON (or from 
' ON to STANDB'Y), once the initial 90-second timedetay 
•' has elapsed.:-'''''’ y.. v 

4 -26V In the event excessive helix current is drawn(5 
, to 7, ma) by the traveling-wave amplifier cube, : a pro- 
tective device, the overload relay K3, will energize. 



Energizing K3 interrupts the current path for delay 
slave relay K2, which in tuim removes power from the , 
high voltage transformer TI. CR9. acts as a half-wave 
rectifier for the 6.3 vac signal, whra the overload re- 
, lay K3 is energized. This rectified output supplies 
approximately 2.5 ina to the overload relay K3 holding , 
'it energized, once high voltage has teen removed. 



4.S7. IIOUlAf ID PIIAMINT SUPPLY. 

■' Vi ■ , y " ■ 

4-28. The filament supply is a conventional series 
regukted power supply that supplies approximately 
6. 3 volts dc to the filament of the differencial ampli- 
der V103, and TWT, V7. ' Successive regulation is 
, : provided by CR304 and CR305 to hold the base ofQ30I 
constant. The filament adj. R306, sets the regulated 
output voltage. , y ^ ‘ ■ i : V-, 

4t 29. Protection in the event that the filament vohnge 
exceeds the limits set by the filament'adj, R306ispro- ’’ 
vlded by the relay K304 and CR308. K304 and CR308 
are placed fci parallel withthe filaments. Ifthevoltage 
Umlt set by filament, adjust R306, is exceeded, CR308 
will break down and K304, will energize^ openingthe > ' 

filament circuit and removing ac power to high voltage 
power supply. 









' Section V 

Paragraph 5-1 to 5-9 



Tlie attherearof the instru- ' 

a^ 'ard clean when-" 

' amount of dl^ on it. 

the filter will [n^uce longer 
and component life, >■ 

■■■ >' :, ■Mi ■ \ 

filter . should be washed In hot water and ■ 

! tJi‘r^V-^'vr''''nf/detergent to th^ dirt tieposits;,. After, 

ts clean, allow it to dry. Compressed air speeds 



: SICTION V 
maintinanci 



; ' 5-4. To be lmost effective, the filter must be coated 

ll^t machine ; ■ 

i i ts satisfactory, we recommend using a water- 



tv- ,.v; _ 



l: 'v^ ‘ Stock Number is‘ 

^i#|ii^iS3150.()0p2. ^ v:,vr .,,, ■;;. 
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S-6. COVII IIMlOVAl. 

5-7. 0 modular instrument enclosures have re- 
movable top, boHom, and side covers for easy access 
to to instrument interior (see Figure 5-1). Instruc- 
tions for cover removal and replacement are given 
.jbelow. 

5-8. TOP AND BOTTOM COVERS. 

’ ■ a. Remove four flat-head screws from covers^^ . 

b. Slide cover back and off instrument. ■ 

c. To replace pover reverse procedure. , 

5-9. SIDE COVERS. 

a. Remove four round-head screws holding each 

.side'cover. '■ .-' .■, 

b. Remove side cover. , > • 

, c. Reverse procedure to replace to ^ side-cover 
sections. ■' , ' 



-TOP COVER 




'BOTTOM COVER 









-1. Cover Removal 



^'?^>gVSecdon ;v;>1iv-^‘"’a:?^^ 
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Model 493A/495A v 



t'- A-i \ -Instrument Type ; , Critical Specifications ^ ’ Use *,! ' ll 



Instrument Reccmunended 



Range: 5 to 3000 volts ' '' Check,;' Triplett Wodel 620A •, 

Accuracy; ±3% i ''i',''‘ ; ■'' 

,Imp^hcet 10 megohms' (floating input) ' 



i| AC Voltmeter 



Ra^nge: 5 to 75 millivolts * 
'Accuracy: 2%" ■' vV;''-. ^ ' ' 

Frequency Range: 10 to 1000 cps 
Impedance: 10 megohms , 



. Check ' '' ' 



>,^ Mddpi 400DACVTVM 



AC Ripple I ( A 0.02^^^ 






’: (50b0- volt rating) con- ^ ' 
..needed in series with •' 
ACVTVM' 



IX Clip-On 
^Milliammeter 



Range: 3 ma to lO ma v i 
: Accuracy: ±3% , . 



Chejk □, >, ; 1$ Model 428A Milll- 

HelixCurreht ammeter/' ; 
. Figure 5-5 ‘ :/,' ■ •' -'y 



Signal Generator ' Frequency Range: 4.6 to 8,6 gc, 

■’ - Power Output: 1 mw> : ■ /; ‘ 



Figure 5-5 . d^tMode!) 618B ; ' 

through fe-9 , (^ModeJ 620A 

Model 626 A* 



- Power Meter 






f ‘. ' ,jV Power Supply 



7l.,‘ I- 1.1 



• Wide Range 

Oscillator 

'J 17 V‘'*. t 



. Range: 6.1 inw to 3 w ’ ' ' / ,/ 

iprequeiicy Range: /4.0 to 8.6 gc, 

"y/' . / : , : : : :v;/y/ ;/-// y, ; ; : ; 8.0, to 12.4 gc*! , ' 

Accuracy: Within' ±5% oi full scale. 
Re{(ulated Output; :0 to 20 volts /, / 



Figures 5-5 ^ Model 434A 

and 5-8 "■ ' ' 



Figure 5-8 .. i$ Model 721A 



Frequency Range: Ike - 500 kci2% Figure 5-7 
Output to 600 ohms: 10 volts ‘ ■ ' * 



^ Model 200CD Wide 
Range Oscillator 






Osciilosci^' 



Square Wave 
^Generator 



Band Pass: dc to 1 me / , , 
Sensitivity: 0.5 v/cnri '/ ' 

Frequency Range: 1 to 10 kc 
Rise Time: 0,01 ;it sec 
, Signal Amplitude: 10 volts ; 



Figures 5-6 
and '5-7 ' 



Figures 5-6 
and 5-9 I ' 



$Modell7SA 

with 

Model 1750A;1751A 
Vertical Amplifier 

1 $ Model 211A / 






Crystal Detector Frequency Response: 410 to 8.0 gc, Figures 

8.2tol2.4gc* and 5-9 

■ ■ ■I Square Law Characteristic; ±l db / 

^ (matched pairs; 2 db) 

Sensitivity: 0.1 v/mw ' 

• , for Model 495A only 

'■NO.malftog used, for both Models 493A and 495A^^^ , ' ^ 



F igures 5-7 Model 423A Crystal 

and 5-9 Detector ■ ' 






» A VOU used in conjunctlm with the cur 
R203 can: also be used to measure current 



, R202 



’ ^ » s ’ *V ^ i \ 
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\ ,,,S.10J lliT IQUIPMINT IliaUIIIID. . 

: -'.v ; 

5-11. Test usi^ in die calibration of die 

Model 493A is given in\tal)le 5-1, Test Equipment, 
-Required. The. table includes the type of equipment 
'^to be used, , the cridcai' specifications required for 
testing, wh'eire |£st eqiupment'is used, arid recom- 
, . , mended cdmmeiically available test equipment used 

in the calibration ' 






•v.l 

V; ' 






^, 1 - ^ 

S-12. TKOUILIIHOOTINO PIOCIDUII. 

■■; 5-13. The troubleshooting pzocedure localizes trou- : 

a section (twt, higji voltage powo: supply, or 
Y intriulator). 7^ usually arise affect power 

' /• , amplification 6'r modulation. The following procedure 
. , ‘ , . lists checks to be made, voltage limits, and ref- 

. . ' erences to adjustment procedure^. Voltage limits for 

collector/helix, anode and grid refer to values slipped 
' y'l yv, on' die : twt capsule. If a voltage cannot be adjustri 
, \ ' ; widiin the limits glvCT, use the troubleshooting chart 

(figure 5-2) as'a guide to isolate die cause of trouble. 

! CAUTION 

ji. llonotoperaielnstrum^witluMtland^ 

V, ;, ^ covers for long, periods of time. Cover la 

needed to Maintain ambtont toiwpwyatiirw of 
the Instrument below 

. a: TWT filament vpltage 6.2 ±0.1 voltS' {para5-24). 






•;,.U 

|i 

i. •• i' 

.v';'k 

V.-n); 

Vu':\ 




^ ;py voltage:^ 10% (para 5-25). 

Anode yoltoge:^ 10% (para 5-26). ; V,. 



' 



d. Grid voltage ± T volt (para 5-28) check: 

(1) -350. volts ±2 volts applied to modulator. 

( !.v ■; , (2)300 volts ±10 .volts applied to modulator. 

(3) R418, pin limit adj.' 

(4) Current sink, Q401, * ■ ' 

e. Frequency response and bandwidth of modulator 






(psragra]^ 5-32 and 5-33). 






■m 



f. V403 and Y404. 



jiijill 



Note. 



.‘i ' • ■'Vi.'-j', , 

».» «y. ,1!: . 



Any change In collector/helix voltage causes ! 
a prtqwnional change in anode voltage. Fol- " 
lowing repair or adjustment of collector/ 

. helix voltage, adjust anode voltage and check 
for proper grid voltage, V ■■ 







;s-i4. iipAiR. 



..r 

etched circuit boards. A 

.oy;;iyspecial procedure is required to repair or replace , 
1.' ’ , . components on the boards. The procedure for repair- , ) 
Ing die circuit boards IjS. ^ven below. 4 : ; : 4 . ; . . 4 , ; ■ -'-y >4 - y . ■ 
''i-t't’I'i ' , ' 

;01280-5 



4' ■■ ■, ^ ’ 4‘:-/ ' Section V 

5-16. ^ uses diree types of etched circiiltboanisithe 
.,f| single sided, double sided; and plated through circuit 
, bo^. Soldering techniques vary for each. Regard^ 
less of which brard Is used, these general rules should 
be followed. ■ , V',* 

a. Take care hoc to apply excessiye heat to the con- 
ductor or component being soldered. ■ ' ' . - 

; b. Use a toothpick to clean holes before inserting 
new component. V ^ ' 

c. To remove damaged component, clip component 
leads hear , component. Then apply hear and remove 
each component, lead with a stra''^t upward modon. 

, d. After replacing a component, the printed circuit 
board should be sprayed with a clear plastic such as 
Krylon. 

5-17. SINGLE SIDED BOARD: The single sided etch^ 
circuit boardconsists ofa base board, funheled eyelets, 
and conductor. TO INSURE GOOD CONNECTION 
BETWEEN THE EYELET AND CONDUCTOR, SOLDER 
FROM CCNDUCTOR SIDE. ,, , 

^ ^ ^ . ; , - 

' 5-18. DOUBLE SIDED BOARD: The double sided 
etched circuit board cons tots of a base board, funneled 
eyelets and conductors ' located on both sides of the 
board. TO INSURE GOOD CONNECTION BETWEEN 
THE' EYELETS AND CONDUCTOR, APPLY SOLDER 
FROM BOTH SIDES OF THE BOARD. , | 

5-19. PLATED THROUGH BOARD: The plated through 
etched circuit board consists of a base board and con- 
ductor. The board does not include funneled eyelets. 
The comjuctor material is plated to the walls of the 
hole and effectively the conductor is extended into the 
hole. THIS TYPE OF BOARD, , CAN BE SOLDERED 
, FROM EITHER THE CONDUCTOR OR COMPONENT 
■ SIDE Wmf EQUALLY GOOD RESULTS. 



S-SO. TWT.'IIMOVAL ' 

a. Remove ac power cable from instrument. 

b. Remove inatrument’s top and bottom covere(see 
paragraph 5-8, Panel Removal) ^ 

c. Remove fan air duct. ' 

' d. Disconnect twt leads from terminal board El. 

■ e. Returii c^les and type N Panel Connectors with 
tube. ,;B iigiut and. Wput cables are detachable, dis- 
connect them at the tube without disassembling iype- 
N pane^connectors. If the cables are not detachable, 
disassemble ^ype-N connectors, remove from panel, 
re-assemble them, and: return them with the tube, 
j f. Remoye modulator plug-in A400. 

, :g: Remove'' El mounting screw nearest ground ter- 
minal (E.IA, Figure 5;3), and iwlngEl assembly aside. 

h. ' Place instrument on its aide and remove four 
screws holding twt to main deck (see Figure 6-4). 

i. Renaovetwt andirefer to twt warranty clalmsheet 
for padding, instructions. Note: Fill out , warranty 
claim completely and include reason for returning twt 
(e..g.,lpwpower, nopdwer, etc.). 



5-3,. 








CIRCUIT RELATIONSHIP AND 
SIGNAL FLOW 






^^;v■- ^ r\ ■ ■ ' 

~ - CIRCUIT BLOCK TO TROUBLE BLOCK CONNECTIONS, 

; 03 ORDERED SEQUENCE FOR TROUBLE SHOOTING i 



n , 

r ' 



□ 



CIRCUIT BLOCK 



TROUBLE BLOCK 






Figure 5-2. Troubleshooting Chart 



•■•. fll. 
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C ’ ' ^ ^ Model 493A/495A . ' < , 

!«■■■■< ■■■ ■■■v.^'-,«^vi-.v. :--^;:v\’:..v^;--; i.;v-:-," .,:, ,■ ■■ , -v- ,'■ ■ ■ ■ j ' ■ 

j . ^ ;K * S-ai..TWf INtTAIUTION. 

• 'a. Replace modulator board. '' > 

' . ' b.Beforelnatallingriew TWT. adjustfilamaitvolt- 

age to value stamped on TWT capsule with a 5-ohm, ; 
' rvi'-' ,1 nS'watt load across filament circuit (see paragraph 5-24 



’Miif !;,v,';i: 









structed in paragrai*. 5-24 throt^ 5-27. ; 

' V |, cl Remove modulator board.' ! ' , 

III’’. d. IimtaU Tyrr .- 

; \ ,e. Re-attach the El board to the Instrument wall. 
’,' Comiect the TWT leads to terminal board El. 

f. Connect jumper wire between EIC (greyfilament 
. . . lead) and BIE (white cathode lead) on the El board. 
All replacement tubes require the jumper between EIC 
'. and ElE. Connect the TWT lead to terminal board El 
M shown in table 5-2 and figure 5-3. ■ ,' 



. g. If the replacement tube is supplied with de^hable 
/ input and' output c^les, remove the cables from the 
^ tube to; avoid 'disiusembling the type-N panel con- 
i t/rnectora. If the cables are not detachable, disassemble 
; , the type-N connectors to mount them in the panel. > 



, . . . - ^ 

fj-iy,; pj,; h. Repeat step f with the TWT liqmt cable donnecter 

i. Replace modulator board. 

' J, , Refer to paraj^aph 5-29 for. optln^ing TWT el- 
'rfi. emm.i voltages to obtain proper power' amplification. 

It'r' ' '' The new modulator board, $5, tockNo.495A- 

; 65D, can be used with the d’'i type TWT, $ 

. Stock No.' 1952-0016, if dlodeCR405, i^Stock ' 

V> ' / No. 1901-0029, la iMialled between pin 1 of . 

' V404A-and pta‘,6:^^ 






i'h* 



ii’Sl 






k. Replace top and bottom ewer. 7, 

, Table 5-2. TWT Lead Identification 



Color Lead 

Refer to tube data' 
sheet for proper 
identification of 
■leads. 



TWT Element . 


El Board 
Terminal 


- ,‘CoUector ' 


EIH 


. Helix ' 


EIG 


..Anode 


EIF 


, .Cathode 


ElE 


1 ..Gi!-id’ ’ • 


EID 


Reater/Cfithode 


EIC 


'Heater . 


ElB . 


Ground ' 


EiA 



’i' . \< a-aa. twt voitaoi adjustmints. - 

5-23. Qsethla prewedure when resetting TWT v^tages 
;P^ after Installing a TWT, Note that adjustment of the 
;coUector/hellx volmge affects anode voltage. When 
/r coUector/hella adjustments are lAade, the anode volt- 
^ ' sge adjustment muk also be made, if applicable. 

•i ®*- \ -.'I ■•. -»•■.. -,•.•■-'■•.'•••••• ■,>/'.■• *•■•.■• • 

■ i' ’.i i" \ i' ti, ■■'■' T' '•'• ' ' 






V . , Sectlon'V ' 

CAUTION ; The instrument should not be operated for 
long, periods, of lime without fan duct and covers. 
Ambient temperature within the instrument will in- 
crease causing excessive helix current to flow. This 
will result in low power amplification anchor damage 
■ ;to TNJ. , . 

5-24; FILAMENT ADJUSTMENT . 

, a. Rmove the instnuhent top cover (see para 5-8). 

' b. Rotate filament adjust R306, ^(figure 5-3) fuE 
counterclockwise. 

, c. Connect dc voltmeter between ElB and EIC (see 
figure 5-3). DC voltmeter to 10-volt range. * 

dl Set Model 493A power switch to STANDBY. 

e.. Adjust filament adjust R306, for 6.2 vdc. 

■ f. Vary power line voltage froni 103, to 127 vac.' 
The dc voltmeter reading should not vary more than 
6.2 i;0.1 volt. ■ , ! i 



The filament voltage is factory adjusted to 
' I 6.2 volts dc. This will extend the filament 
, life of the TWT considerably, 

5-25. COLLECTOR/HELDC ADJUSTMENT . 

a. Parallel an ac and dc voltmeter; connect between 
helix! terminal (EIG) and ground (figure 5-3). 

.CAUTION: AC and dc yoltmeter' should be isolated to 
withstand SOex) volts. V. ' , 

, b. Set Model 493A power switch to CN. 

' c. With the hl^ voltage adj. ;R57, (figure 5-3) >jet 
the coUector/hellx voltage to the value stamped on the 
TWT capsule. , 

WARNING : Hlg^ voltage is present on the high- vo)itage 
' board A1 and the terminal board El: 

d. Vary power-line voltage from 103 to 127 vac; 
collector/helix ivoltage should nec vary more than 5 
volts; ripple voltage should not exceed 10 mlUivolts. 

8-26. ANODE ADJUSTMENTS (If Apollcablej. 

a. Puollel and ac and dc voltmeter; connect between 
anode terminal (BIF) and ground (figure 5-3). 

b. With the cathode current adjust R53 (figure 5-3), 
sk anode yol^e to value Bated fo TWT data sheet. 

' ‘Note . 

If the anode voltage range is not great enoii^ to' 
dlxsln anode voltage needed, R54 and R 55 ( see 
figure 5-12) can be Interchanged id' provide 
proper voltage range. This is assuming col- 
lector/helixyoltage is set to the proper value. 

c. Vary power-line voltage! from 103 to 127 vsc. 
Anode voltage should not vaiy more than 10 volts; 
ripple should not exceed 25 millivolts (measured on 
•die TWT side of R203). 

, 5-27. -350 VOLT ADJUSTMENT . ’ 

V *' Pw^el an ac and dc voltmeter; connect between 
junction of C401 and R431 (see figures 5-13 and 5-14) 
and ground. 











ADJUST 

R53 



CIIA/B 



FREQUENCY 
< ADJUST 



GAIN LIMIT 
ADJUST 



C30IA/B 



CI02A/B 



METER . 
SENSITIVITY 



CONNECT DC CUP'ON MttJJAMMETER 
PROBE LEAD HERE TO MEASURE 
HELIX CURRENT 



Figure 5-3. ' f $ Model 4$3A Top View 



01280-2 







r ’? V • *r3 


1 jbM 

















rh.i*- 



1 '*t' ' 






iSIp!: 



Model 493A/495A 

!'! .^, ■ ■■.'‘(•,t'V ■; ‘:<r: ■: ;. 



FILAMENT ADJUST 
R306 



FILAMENT CIRCUIT 
BOARD 



Al, 

PLUGS 



SCREWS HOLDING 
TWT IN PLACE 



HIGH VOLTAGE' 
RECTIFIER BOARD 



SCREWS HOLDING 
TWT IN PLACE 



Figure, 5-4. Model 493 A Boti^om View 
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Section V 
Figure 5-4 
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■» 5r30;: ' j 



Model <193A/4^A 



' ■■■- 



uVi- 






-^42BA 
DC CLIP-ON . 
MILLIAMM^TER 



- "■„.‘'V'! ,• ■ : • ;■ ■;'■- 

SIGNAL GENERATOR 



«8B 620A -/^626A ,’ CONNECT TO 

4-7ac, ‘ 7-llac ; ir-l2.4QC ORN. LEAD ON BOARD 

. LOCATED BEHIND METER 




M20L (SEE F|R5t3)— H 

•v^ 493A/49M 
MICROWAVE AMPLIFIER 










m’r 

OUTI^UT 


-M 


o 


•IWUTf 


-S- 



-Ap-|I500A CABLE 



•/^ 434A 
POWER METER 



II900A CABLE 




LD-M-4«9te 



Fl^re 5-5. Power Ampllficatlan Setup 



■; r ; ''s • 



:X' 






va /-: 



^ <1 



M: 

•i; 



■ b. Wi* the -350' volt adJ. R405 (figure 5-3), set 
' -350 volt regulated power supply to -350 volts. 

c.i Vary line' voltage from' 103 to 127 vac. The 
-350 volts shouldj not vary more than ±3 volts; -350 
volt-supply ripple voltage , should be less ' di'an 10 

;'mllUv<at8.;''^‘;;i,.;- ^ .1'-' ■; 's'\s::;,. 

,.d.., Connect dc voltmet^ between pin 12 of A4(X) 
i and ground. : Place thp dc voltmeter on dx 4300 vidt 
. rapge' and 4 volts. Meter should read 

4300 vcdts rfelO. volts. If not within the tolerance, 
specified check V6< and V8. Then, If, stUl out of 
speclficatlKi replace R38 and R39. 

i..; e. Refer to, para. 5-28, Cain Limit Adjustment. . 

5-28. GAIN LIMIT. AbjUSTTMEWT. ' - -I i ■ 

a. Parallel an ac and a ; dc voltmeter; connect be- 
tween grid terminal EID and ElE (figure 5-3). 

< . b. Rotate GAIN control fidl clockwise. } 

c. Adjust 'gain, limit control R41B. to voltage value 
stamped on twt capsule. ■ . , . 

, ' d. Vary power^tae voltage fro^ 10^ to 127 vac. 

. Grid; voltage should not yary more than ± 1.5 volts; 
;dpple voltage should be less than 10 miUivolm. 

,^sf.o»tiiyziNa fm lUMim voitam to 

. OITAtN MOfOl POWHI AMMIflCATION. 

5-30. ' When all m eluent voltages have beim set,! It 
may be hecessary to go back and opt^^ die col- 
lector/helix anode ' end grid voltages to obtain the , 
desired' pow» ampllflcatipo.;!'''': , = ■; 

Up the Model 493A as shown in figure 5-5.' : 



' ; iv;. 



.5-8 












) 



b. Set up the signal ge&i.rramr for a 1 milliwatt out- 
put at twt low p«er poiiiC (8.0 gc for 493A, 12.4 go 
,foi^495A).'. 1,,: ' 

■ Note ■, ; 

Makesuzethatthelmilliwattsignalgener- 
^ ator output includes the attenuation pr^uced 
by the Coaxial cable and that the losses in die 

' cable running to the output power meterhave 
been acccunted'for. 

, c.' Microwave output power should be 1 watt or more. 

! U it is not, . optimize the coll^w/belix voltage (high 
voltage level adJ.R57) for maximum power reading on 
the power meter. 

d. Ppcimlze grid voluge. If power at mlnintum' 
power point is still less than 1 watt, increase anode 
voltage to produce im rf output of at least 1 watt.' 

/ e. Connect a (fe clip-im miiltammeter to the orange 
or yellow lead located on the board directly bdiindthe 
current meter (see figure 5-3). . 

, : 'V.v-' Note . . '■ 

Another' method of measuring helix current 
is to place a VOM across R202. SinceR202 ' ' 
is IK. volts equal miillamperes. 

' f. Set signal generator frequency to low end of the 
band; optimize the GAIN control for maximum helix 
current. The helix currot should be less tM" 4 ms. 

g. If the helix current is grraiier than 4 ma or rf 

output power is still below 1 watt, . re-<^lmlze the 
collertor/helix and grid voltage. ) 

h. AdJ. meter sensMvity coiwrol R205 for correct 
mecer Indfoatlcn whfafo meter Rated Power limlc 

..V' -- ; :; ' ■ ', "01280-b'.' ■ 
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'".i" ■' V' 

|«^i^:ModeI 4W495A;J^^^^ 

';ADJU»MiNf. ' 

FREQUENCY RESPONSE. ^ : 

,’; ’ ,al Connect the Model 493A/49SA as shown in fig- ! 

^ ■■ .'V ■ 

- V ■ ^ ' ': ^ : ^ ^ ^ - . ■ : ; ,. ■. . 

v b. Rotate GAIN control full clockwise. 

V, ; . :-,i '.^ ,,. ',, . . :. ■_ ,' ,■ ,t,i ■ > 

1^ square-wave generator frequency to lOkcand 
adjust |square-wave generatorampli^e for modulator 
output of 10 yoltB''p(^-to-prak. ■ . 

Adjust Ughfirequei^adJ. R411 (see figure S'S), 

}? V ’ optimum square-wave output. Rise time should be , 
--■' ViV‘' 0* 8 ftsec, overshoot less than 55g. 

^ ^ t .'■■.■■■■' ■ '.' '■ •' ■ ■ ;■ - 

'' ®' Set square-wavcgenerator frequracy tolkcj ln- 
; crease signal amplitude to produce a lOO-voItpeak-to- 
r-Hi P®*it signal at the grid of the twt. Rise time should be 










less than 10 psec, overshoot less than 5%, 



r'l<- 'I 

m0'/m!0:r‘'s 

mmm'm 



5-33. BANDWIDTH. 

j a. Connect the Model 493A as shown In figure 5-7. 

y, ' b. Set the sine-wave oscillator at Ikc and adjust its 
^ , output amplitude for a 10-volt peak-tcHpeak sine-wave ‘ 

'r.i'- c7/'’outimtat.fliegridof die'twt.; . ; v. 



'I 



1 ' . 
yu •, . 
;‘'Pf ; 



i ^ c. Increase the fr^uency of the sine^wave oscil- 

' lator until , the amplitude ra the sine-wave voltage on 
of die twt decreases to 7 volts prak-to-peak. 
Bandwiddi specifications: 3 db. variation from >dc to 
p^fi^«v@'’500kc.'- 






: CHICK, ^7:-' • 

. ; 5-35.' This performaiKe check,fs an in-cabinet check, 
‘u that is used to check ' instrument specificatioas. AH 
checks are made ffom the front panel. This proc^ure 
f.j'Can talso be used as an ; inctnnlng or outgoing quality 
i control chect / : 






’ ' 1 , 
rV(/=.:i i 

V-.;- 






'' ^ Section V 

.... ^ ^ Paragraphs 5-31 to 5-37 

5-36. POWER AMPLIFICATION CHECK. 

a. Refer to tum-on'proc^ure,figure3-I.andBetup 
the Model 493A; set primary power switch to ON and 
allow-' die Model 493A to warm up for approximately 
30 minutes. , • 

: b. Connect die Model 493A as shown in figure S-S. 
Mllliammeter not necessary for this check. Refer to 
table 5-lj, Test Equipment Required. ! 

c. Set up the signal generator for 1 mw ciy output at 
4.0 gc for 493A, 12.4 gc for 495A. 

d. Set power meter to 3-watr range; zero-set the 
. power meter. I,, ■ 

, e. Switch' Model 493A primary power switch from 
STANDBY to ON. 

' f.' Readingon powei^ meter shouldbe atleast Iwatt. 
I^pecificatiou; At least 1 watt at the output with appli- 
cation of Imw at the iiqxit. Remember to compensate 
for the losses in cable between the twt amplifier and 
: the powrer ' meter. ^ ; 



5-37. GAIN CONTROL POWER ON-OFF RATIO. 

a. Set up the Model 493A as shown in figure 5-8 
(power supply power off). Signal generator set, up for 
a 1 mw outlet at microwave amplifier low power point. 

b. Rotate Model 493A GAD4 control full counter- 
clockwise; record power meter reading. 

c. Rotate Model 493A GAIN cmtrol full cloclwise; 
record power meter reading. Difference between the 
two readings should be at least 20 db. Specifications^ 
"Modulatloa On-Off Ratio’*. Power OUTPUT change 
should be at least . 20 ' db with the GAIN control. 
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OUTWyS 


• ' 









CONNECT TO 
.EIDCPEI 
BQANO 




Figure 5-6. ' Frequency Rbsponse Setup 
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Section V . 

■ F igiires ^7 5“8 






Modd 493A/495A 



. -ii '.- •' ';: ! SIGNAL GENERATOR ■; ' 

I, ’ ' ''*AD“618B ■:. -Ap-eZOA, i ,-Ap-626A 

4 -7qc ' 7-llgc ' ir-|Z.4qc 

: l ®' 0 

WIDE range ' iC^ 

OSCILLATOR ’ > Nwf'. / \ . 

. />sX :' v*.''; 

( iCO ) ;-'\;..-:rA-":.... y coo o . ^ ; 

/I^MtSOOAMBLE 



-/W-nOOlA CABLE 



: . :v' VV ■ , 

‘ , : ■ USE THIS, CONNECTION 
FOR BANDWIDTH ADJUSTMENT^ 
CONNECT, TO El D OF El BOARD 1 

‘ rAp' 493A/49SA I J 

MICROWAVE AMPLIFIER ' Y 



—II !»i« 

OUTPUT 

l;iNPUTCf’ 13 



CRYSTAL 

DETECTOR 

-/lW-42aA 



OSCILLOSCOPE 

-Ap-ITSA 




-AP-I0S03A 

CABLE 



HISE THIS CONNECTION FOR 
PERFORMANCE CHECK-FREQUENCY ‘i 
RESPONSE CHECK, 






, ;:^'.eiBB ' -ip- MOA' , -/p- 626A ; 
' 4- 7ac. 7-llae ;V •’; tt--l^4 Bc\ 

@ (D®® O 



POWER 
' SUPPLY 
^p-72IA 




, r'’P' '493A/49SA 
MICROWAVE AMPLIFIER 



OUTPUT 

OOO QO 



MD. •=“ «r I 

INPUT NP OUTPUTi 

O mputQ O I 



-V-IISOOA CABLE 1' 



POWER METER 
-Ap- 434A 




-AP-nSOOA CABLE 



Figure 5-8. Modulator On-Ott^ Ratio 
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>: ' ■ , ' Section V 

Paragraphs 5-38 to 5-40 






SOUARE WAVE 
OENERATOR ’ 
-/ip- 2IIA ' 



^ ^ ^ ^ SIGNAL GENERATOR 
'^‘ 6186 , ' 620A >Ap- 626A 

4-7ge ' T-ilge / j tl-l2>Age . 

V- i # @:®@ © I ., 



■’.f 










-Aip- 493A/495A 
, r MICRtMAVE AMPLIFIER 



I'ouwTm,^^' . I . »«)0. 1 



i»»niT O 9 



AC-WO cable 



® ® <§) 



■ 



I lOdb PAD 

{crystal 

) DETECTOR 

4208 




y.=r"' ■ ' FiguTc 5-9. 'Rcsidual AM Check 

p ‘ 5-38. MODULATOR ON-OFF RATIO. ' 

a. C^ecc thel Model 493A as shown in figure 5-8; 

;.p:.;with the: signal generator and the power'meter at the 
|;A ’ ; same setting as those in paragraph S-36steps c ai^ d. 

b. Rotate the Model 493A GAIN conmd full clock- ' 

ptv^^r c. Power sui^ly output voltage to the Model 493A ’ 
li'P " MOD INPUT, ZERO vtdts; record power meter reading. 

V ■ ' 

, ' d. Torn on power supply. Adj^ for neg^e out- 
twrease powerrsupply ou^t until power-meter 
‘iV: I reading * is 20 db less thu that recorded in irtep c.v 
^P^^^er-mpply voltage should be bctwejniO and -20 volts. ' 



5-39. RESIDUAL AM CHECK. ' 



; a. Connect the Model 493A as shown in figure; 5^9. 



Make sure the residual /AM of the sijpial 
/' generator lined to ' test the Modiel 493A is 
; at least 45 balow signal leveLi / 



; b. Set, up the square-wave generatorf <for 1 lx. 

, c. Signal generator ou^t firsipdWy 8 gc (12.4 ge 
Jbr the Model 495M- Set generator, MOD SELECT<« 

/IbrEXtt 'T'" ■/■ :/// f 

; ^ d. Ad^istlNPUTpbwer toModel493Afor^l 
volta (-18 db) reading at the ae vtvm. 



' ; ' c. 'Sat Slgnid Generator for CW ou^ut and record 
' ;ac VTVM reading which should be 1m than -55 db.' 

i-bl280-4 /:;■ /; ;:;\p ; > ■ "a: /■/ • 



Readings taken on an average-reading volt- ' 
meter, such as $ Model 400D, require a -»-8 i 
db correction factor to obtaintte aictual value , 
, of tberesidualAM. This>8 dblactor accounts 
for a) the eryetal squars-law characteristic 
0 and b) the difference between average and 
peak values of sipiare and Jiine waves. Thus, 
a -5S db ac vtvm reatUnginchides the follow- 
ing: -|0 db (-18 :lfrpm stepd plus 8 as ex- 
plained, abovil) produced bjr ac vtvih and 
crystal detector, and -45 db canned by resid- 
■ uaJ'AM. /*/ 



5-40, MODULATOR FREQUENCY RESPONSE 



. a. Connect the Model 493A as shown in figure 5-7. 



b. Set Model 493A GAIN control full clockwise. 



I c. Set up the signal generator for -15 dbm output 
at 8 gc (12.4 gc for Model 49SA). ' 

; d. Sec upi the wide range oscillator for a 1 volt peak' 
to-peak output Ac 1 kc. , ' 

e, ' Adjust die signal generator power output so that 

the detected 1 kc modulated si^l oh die oscilloscope 
is sec coA ^erencelevd. , . ’ ' 

f. : Sex upthe wide range oscilla:br for a IvoltpeakT' 
torpeak ottput at 500 kc. The amplitude of the de- 
, tected sl0ial should not have dropped more chan 3 db. 





■ }'j 



'» '^.''-'l-^'!:-' ’-i’ ■' 'r. l '■••'■! ' 
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'. Section.V:;-.;-:..,: V; ^ 

^r]foragraidis 5-41 to 5-44 '' ;:■ ':■' ''-f V • :.:V'-i'- 

Specification; ^LesB than 3'db small signal output var- 
iation, dc to SOO kc. ' 

5-41. SWR CHECK. \ y f ' : '-V ' 

5-42, SWR of the rf input and output circuit ia 3:1 or 
better, and normally need not be checked if the Instru- 
ment meets gain and power . outrJt specificatipns. / 

5-43. If it is desired to check the swr. normal swr 
I measuring techniques {i.e.. slotted line or swept 
frequency reflectometer) can be employed. ^ Appli- 
cation Note 54 (available from your En^neering 
Representative) describes new,' improved swept fre- 
quency techniques for measurement, of swr, etc. 

.Note: /: .y 

‘. The dc resistance 6; the Input ^ 

cults; when pi^sured at'the ^nel Jacks frtMn 
center conductor' to ground, will readoo.The 
' 50 Q impedance is achieved through trans- 
, mission line coupling. . ’ 



Model 4g3A/49SA 



9-4 



HON. 



vi: 



a. Remove the twt from the ii^txument (see twt 
removal, paragraph 5-20). , 

I b. Replace twt in the instrument with twt in the r 
range desired (4 - 8 gc or 7, - 12.4 gc). See twt . 
installadon, paragraph 5-21. 



• . ../V Note; ' 

• . Conve;rdion from onedrequency range to an- 
other may require switching of hi^ voltage 
transformer leads. Refer to "note” 6n reg- 
ulated high voltage power supply schematic.' , 

c. , Refer to performance check procedure, para- 
graph 5-34 and check instrument for specifications. 

d. Replace the identification plate on toe instrument 

with one indicadhg the frequency mnge and model ' . . , 
number of toe new twt installed. j 










1 











;f;'U 






Section V 
jRgure 5-10 







V M Figure S7IO, Filament Circuit 

’-’k. ' v.' ' ■ , ; " \5-i3 







Section V 
Figure 5-11 
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i-^.WJ'.r’’ -'s '■■'■'■. 

S;l!ki'iVvS:vV:HJ‘Ai,,^S. '. 

aJ.^y.■cv^^■^’>i^^^r';;'v ■.■■;■• .. ■ 

Sy-.rty.’'' •*';« »v*' r':/,,- : .- •• . -.■. 

•••• ->• 

Wy:': V:- y!j‘- r^V::«, :■!■'" '.' '■ ■' 

SC' 



tlji. !• ■' 
•.j‘';r-'v:iV|lh 



;^; '/yVl. 
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ik-^' 

■■■,■■■'/ ■ V ■ 

\^VyvH'';'-AiV;5 -yv.j! S.'.’i». -■ ■'• " "' . 

■■' ■.■■/: .. '■ 

'C': 

k\ /« ,•'»' r ' 

?'•' iV>- , y-»it<i:J^'.‘ '.I ; .•,,. .•,.' . .• , 
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.-’' ‘ ■; I 

Sll® ^ 01280-a ' ■ : ' 
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■iV ‘. •’■ ■j -. 






SEE TABLE 
BELOW FOR 
TRANSFORMER 
CONNECTIONS. 




Itt FACTORY SELECTED VALUE 
4*—— — ETCHED CIRCUIT 
&rVO«>ARTOF 

& THIS CONNECTION USED FOR 
MCC TWT ONLY. 

ZCONNECTION BETWEEN Cl-C S 
; El-E USED FOR 5YLVANIA TWT 
ONLY. , RED- , 

' + 300 VOLTS (REO) TO BlO . 

modulator PLUG-IN— 

A400.PINS 12 AND 14 



INSTRUMENT 


TWT 


ORANGE 


BLUE 


AND 

TWT 

manufacturer 


VOLTAGE 

REQUIRE^ 

Mr.TS 


lead 

TO 

Tl PINJ 


LEAD 

TO 

Tl pin: 






, 


10 


MICROWAVE 
^-ELEC. , 


l9. 0HZ4OO 


7 ' 


240O-2S0O 


'. r ■• 


H 


493A 


iBoo-eooo 




II 


, SYLVANIA V 










2000-2300 


T ., 


10 


. 496A' 


ISO0-240O 


T 


10 


Ml vRUIvMVb 

■ ! ELEC., " 


24O0-2S0O 


.. T . 


u 


4BSA 

SYLVANIA 


2S00-270O 


. r 


II 








Section V,’ 
Figure 5-13 



Model 493A/;195A 



OUTPUT DIFFERENTIAL 
AMPLIFIER V404 6U8 



R430 



R429 



R429 



■ C407 

CR405 

(OMIT FOR SYUANIA ti< 



C408 



R426 



C406 



R408 



R407 



R4I8 

CR403 



R420 



INPUT DIFFERENTIAL 
AMPLIFIER V403 6U8 



C405 



CR402' 



R409 



C404 



CR404 



;s'’, . ^’Rait; 

HOLDOFF ' V , 
TRANSISTOR 0401 ■ 



‘REFERENCE TUBE 
V402 5651 

R4I4 



SERIES REGULATOR- 
CONTROL TUBE 

V40I 7734 



R405 



CR406 



R408 



R404 



R402 



R403 



Figure St 13. Modulator Board (A400) 



01280-3 
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' Section VI 

Paragraphs 6>1 to 6>7 




ilPL^^AiU ^il^RTS; 



rC ! : iv V -i:' '■:. 




^ erence 'designators and Indicates the description and 
;.0^' stock number of each part, together ^with any ^>pli- . 

notes. Table 8>2 lists parts in numerical order 
^ and provides the' 'follow^ 

part:' 'i 

' " ■' '' Description of the part (see list of abbreviations 

Typical manufacturer of the part in a flve-^^lt , 
see list of mahiifacturers in /^ndiz I. 

c. : Manufacturer fs stock numbeir. "'^' ''’. '.' '''v--- 

0 :.^de' Total ^antlt]r,uaed in' the Inatrument (TQ coL)l) 

•’ ii'. ’• - •-.'.'.■:■••••••: \'--- 'y.-'t-': - • ■ • ••' •• 

^v' ■' :: p ■■ j;':. ^i':-.:: ■ 




' 6-3. MisceUweous parts not indexed in Table 6-1 
are iist^ at the, end of the table. ^ . 

*• 4 . OiblllNO INPOIMATION. 

6-S. To order a replacement part, address order or 
inquiry to your nearest Hewlett-Psickard field office 
(see maps at the rear of this manual).^ ; ; 

6-6. ^cify the fol^ving formation for each part; 
a. Model and complete serial number of instrument. 

' b. Hewlettriyil^d stock number. 

, 'c. Circuit reference designator. , 

^:;:■(K^Desc^i|^on. '7 ', ;a-; ■. 

,^-7 . To prider a not listed In tables 6-1 and 6-2, 
give a complete description of , the part and Include its 

fhriCUonahdlocation. •.. ’■7.7 . 



.•■•.. i; ^ . 



■ii../! 
."• ,1 






h/ »'! .1 



‘ > aaMiAly : 



e.';-. 

CB 

n^v 

De^.': 






» .dtU» Ua» •■', '■ 

*) dtviea ■Is.iltae CUap) 
Biae.tlMtnHde,'p*rl 



MrsMtwcs awcmTowB 



p 

Q 

',B 

RT 

8'," 

T ', 



aROir \ 

'r-: 'M cu'- . i 

-V: A. '-.-Mi -■ •• I 



ii) 

■ ■ 



' A.f*C • MktonAtte (r«|U40cy cfioltoL ' 
•- '.AHP • • MBpUfltr .f'. 

I V'.,V.:.'' i'.. .. n- ■ ) '. i t. . . f . \ .. .... .) . V, 

bMt baqainey oadU«lDr . v 
barjUbmcaMtr '. . 

BS . • MwiarliMd .. 

: ' •.■':■ ‘ ■ WHO ■ 

: 'S' 

’.•■.•■ ■■■■■,.■: ,■■: CIB ■, 'i^ CWMSle ■ ; ' 

• r :i ■ QHQ ‘ eubtaatnoantoiUjF ' v' 

COIF ooaSklMt , :■ 

.COM '■ '» jwnimim 
COMP . » congpoaltloii 
CONK ; '.•• coiiiiMtDr . .’lu:. 

CP. ' ‘.'In eidnlcM 8lBta ' 

CBT » caUM ea-riy tuba ; ■ 



• braaa 
> backward wavaoacUUtor 






t?i 

H 



Ifi'.i'.’.'c';,**/-.'; -V’-.i. ■■*•■.':.•.■■■.■ t 



ntPC B 4tpp«ltt(l cubon 



.EU;' 
•"•; V'- 




C„ ... ... 



• il'.v- ! i 



• TUbaa or tnoalalara 
. BMaUactUetiooie 
. ■MBMtrlaB' kaaocla- 
Uoa.'MiadardawtUv...' 
‘ ' noranUy raailt In ' > 

' laatiWHot oparanaf 
' ' ' ' wUMa ipMiAOAk$BMj 



■;P 


a Rlii 1 


PL ■ 


a nUtr ' 1 ■ ' ■ , .. 1 ... 


j .,'••• 


i..')aeh,;^-.'s:,v v 1 


.\K 


• lalty. ■; ■■■; ’:...; 


“L 


a.ladaetor 


M ' '■ 


a'amir y'. 


MP '■ 


a maehanlcal part , 


V.77'.". 


. :7 ABBinvUTiiMa 


.'SLBCT 


a ataetrolytle ' .:.' 


BHCAP 


• — *fMp9R>1m»sd) 


/i ’ 

r.' >..• 


a. larada . 


n . 


a Oat baad ' •' 


..riLB 


• bMfS ' 


V TO 1,1. 


.a oaad.v;';, V;;:.;^7 !7;- 


OB ’. .''‘ v 


a gartnaohim . 


ol;.v 


a itaM'' ' ' '..- 


. OBD 


a |iDuad<ad) , 


H ' 


j« binrlao 


WWW 

. t 


a lagoiml 


.bO .. . 


a awreury ..i .>. 




->»tta). ' ■ ■:v.7,jy;7..; 


wpa''. 


a Imprsnatad 


mCOVj.B iauadmemA . 


ms 


a |aaalatton(ae 


■K • 


Vuto a7soM,: V,.y- : '7777 


IW 


a Uaaar taper , 


.te. 


a loekr— 


uw 


m lOfUlttMiO tSpM , ‘ 


LPP 


a IM pue tUtar ■ 



MOM 

HTO 

,MT ' 



•pfcM'., 

.■ inaalatar 
>,r*8tMor . 

• tbanvlftor 
■ aattsb 

• IranMom^r , 



• atoumUtT ' 

» onuBUni 

• BjfUir.,^' 

• Doni^y cloaad 



w 

X' 

T 

■•■2 ' 



• vacuum tuba. aaoB" .. 
bu)b. ptetacaU. ate. 

• cibl^ •!. ■■ . 



• eryatal 
natworh 






»C 

HB 

HI PL . • cickcl ^ta 



RB 

RMO 

RMS 

ROT 



• rouDd baud 

V rack mount oal:r 

• toat-macn-aquara 
- rotary 



HO 

NPO 



MSB 



OBO 

i'.OH '.: 
OX'.;' 



> normaUjropm i.', 

• BaiaUva psalUva aa(o 
: (atic temparabire ' 

’ ooaSlclant) .' , 

^ .••Dotaaparataty .; 

■ .riplaeaabta , ;i, . ' 'i. 



' order by daacrlptlon . 
• bvaa baad 

«'oMdd:,^ ., 



I,: 






aatartaitorkaat 
1 parkiriaea wtu ba •. 
; aapM l a d if ordarad 
'.■^«ato^aa:iUwra.i 






M a mllUalirf 

, MBG ■ mag - U* , 

MtmM > maMlBlat 
'MVR . '■.nuMauRKbirar 
iMOUT ■ mtalaMra 



P, ■ .' ,■ paaki', v: ■ 

PC,''i ..• prlntadelraiUtbaard' 
Pr‘).':;j« plrnfaraita » <■ 
i .tp-njarada '. ' 

PB BRZ y pb apbor bconaa ’ 
PIV'^ WpaUlDvaraavottiva 
POLT • polyalyrana 
POB • porealala < 

PCS ' • poattloaW 

POT, .; * potaabomalar V 
PP y •'. ' *■ paak.td.paik . ' 

PT .' ■ .'•■.pobrt ■’ ■■. 



'S.B,; a aiow.blow .. 

. SB ' ,i; i ' a aiLanUlm ■ ' ■, 
SECT I .u BaetlOB(i) 
SBMICObia aamteottiaietDr' 

,9 • allleon 

9 L a aUvtr 

' , 8 L ' ■ ' a aUda ‘ . 

SPL .a'^paelal : ') ,. 

ST a, Halnlaia ataal. 

T'A.' . a tantalum 

TD a timadalay 

TI ' a titanium 

TOG a tocita 

TOL yaiDtaranea 
TRIM a trimmtr 

a travaUng wavt tuba ' 

a . 



TWT 

.v'U 



a nilero a lo* 



BBCT 

Jtr ■ . 



> raatinar" 

’ radio frtguaay 



. a- 



VAC 

VAR 

w ■' 

w/ 

W/0 



, a varisUa 

a watiB ' 

a WUk. y '. 
a WUbOUt ; 

;• WlriWOUDd , 



'.y..' 



6-1 



1 



■-'•vV , ■'.'Section VI 
®-'‘ Table' 6-1 



.'V .r.-V'.';.--/-'-':-,*-. ••. . V, vf- ■•;•■•.'..»••■/ ■ • • - 

,. • v.i: •.■•> * 'i-'-' • y.V' ■ •;•. 



; Table 6-1. Reference Oesignatlan Index 



Model 493A/49SA 



Circuit 

Reference 


(§i;stodtNo.y 






495A-65B 


ASSY ;HV REGULATOR BOARD 


.■'A2 


■4.95A-65A ' ■ 


ASSy;HV RECTIFIER ' , ^ 


. A3 THRU ■ 




■■ ' ^199 ■ ■ , : ' 


;■■ ■■■ ■ ■ ' ^ , 
1 ' " ■ ■ 


NOT, ASSIGNED •' ' ■' ' • • 


,;„:,;>^ 00 -' 


'^95A-65E 


ASSY sTWT TEST 


A201 THRU 






A299 




■ NOT ASSIGNED ' . 


V A300 ' "'y:^ 


■ 489A-650 . 


ASSY jFILAMENT REGULATOR 


A301 THRU 


■■ ' • • 


A399 ■ 




■NOT. ASSIGNED . 


AAOO:'' ■::.. 


. 495A-650 


ASSY ti'OOULATOR BOARD ' , ^ ■ 


'■ si 

^ ' ,1 •'•'•'• 


3160-0026-' 


■ :TAN{MUFFiN ; ’ , ' ■ i ' 




:oi5o-uo6a; 


C:FXD ,CER 6,1 UF +80-2094 50VDCW 


C7 THRU 




■ ;c9^ , ., 


... • ■ 


NOT ASSIGNED ' 


CIO 


.0180-0024 


C:FXD ELECT 40 UF 450VDCW ' 


Cll 


■0160-0121 


,C:FXD PAPER 3,5 X 3.5 UF 10?4 2000VOCW . 


cia 


0150-0024 , 


C:FXDCER 0,02 UF +80-2095 600V0CW 


c„.Cl3 ■ , 


0150-0024 ' 


C;FXD CER O', 02 UF +80-2095 600VDCW 


C14 , 


■ 0150-0012 


CtFXD CER O.Or UF 2055 lOOOVDCW 


' C15.', " . 


. 0160-0384 


C;FXD PAPER ,5600 PF +80-2055 3000 VDCW 


; . C16 ■ • 


0180-00:^ 


CtFXO ELECT 50 UF +100-1056 25V0CW 


ci?' , , 


0150-0024 « 


,C:FXD CER 0.02 UF +80-2096 600VDCW 


, CIS y 


0150 - 0012 . 


CjFXO CER 0,01 UF 2055 lOObVDCW ' , : ■ . . 


. C19 THRU 




cxoo > 


'■ 


NOT ASSIGNED : 


cioi 


0180-0024 • 


CsFXp ELECT 40 UF450VDCW 'y : , , 




0180-0012 


C:FXO ELECT 2 X 20 UF 45 OVDCW 


C103 ' THRU 


. • , ' -. -. •' - -:. 


■Vv;’: 'V' ..‘:y v-'y,'.. ; ^ • 


Cloe : - ; . ; 




y'NOT'ASSIGMED ^ ■ r - 


. C109. 


0160^0013 > 


•' C;FXD MY 0.i;UF Td55 400VOCW , : y 


.' Clio THRU 


,.C200/;\ :v.: 


. • '« ■;• • ■ ■ ' , 


-::;N0T,ASSIGNE0 'V, ;: :, ;y'0;- ' y ^ 


C 201 ( 'y->- 


0150-0064 V 


CtFXO CER 6.1 UF + 80-2095 50 VDCW 


C202 .t 


0160-0056 ' 


CtFXO PAPER, 0,047 UF l(j5 lOOOVOCW ' 


i . .,C2(® THRU, ; 




. * V';V ■ •/ •' ■ ■ ■ , ■ ‘ 


C300 


''' ; 


NOT ASSIGNED 


C301' , 

•i-f •.■;••. .-Vo-.* jy Vy- 




CtFXO ELECT 2 X 15 OO 'UF 15V0CW 
CtFXD ELECT 100 UF +100-1055 I5V0CW 


C302 ' 


0180-0061 < 


C303 ■ 


0180-0063 


CtFXO ELECT 500 UF +100-1096 3VDCW 


. C301 THRU ^ 
UOO 


^ ' . .. - 


-NOT'AssiGNED 


ClOl > 


0150-0052 


CtFXO CER 0.05 UF 2096 400V0CW 


C402 


0150-0052 


CtFXD CER 0,05 UF 2096 400V0C4 


. CK» 


0140-0149 


CtFXO MICA 470 PF 556 300VDCW 


C401 


0140-0206 


CxFXD MICA 680 PF 54 300VDCW 


',•■ C105 .V.. 


0130-0013, 


CtVAR CER 3-12 PF NPO, 


C406, , 


0140-02(« • . 


. CtFXD MICA 30 PF 5 ^ 5 OOVDCR 


;■■ C407 


0150-0011 


CtFXO Tii; 5 PF 2096 560 VOCW. 


'. CMS - , . 


0140-0194 V 


CtFXO MICA 110 PF ^ 300V0CW 


... CM9 


0140-0149 , 


CtFXO MICA 470 PF 596 300V0CV 


C R 6 . THRO i 


1901-0030 ' 


SEMicoN bevicEtOlOK Junction 




1901 -oc^o r 

1 . 
'V' -'v' 


SailOON DEVI, C^jDlOOe JUNCTION ; 






* See Introduction to this lection 






BIfiiiiffilS 



i • • AvanAMkellv T .•I:.-:-; . 'V > v, ! i-'- - 






01280-3 




'J Apil^nd^ ■ I 



Model 493A/499A 









^ stock Na 



DeKrlption 



CR21 

CR22 

CR25 THRU 
CRIOO 
, CRIOI 

' CR102 , 

CR103 THRU 
CR300. 

. CR301 

CR302 

, CR303 , 

CR304 
CR305 ' 

, CR306 . 

CR307 •, 

\ CR30B ' 

, CR309 thru 
> vCR400 
, CR401 ' 

‘ CRWe 

■ CRW3 ' 
CRMk 
CR405':';- 
CR406 



1901-0029 



1901-0030 

1901-0030 



1901-0025 

1901- 0032 . 

' 1901 - 0(02 
/ 1902-0142 

1902- 0163 

1901 - 0025 

1902- 00^5 
1902-0163: 

1901-0029 ‘ ‘ 
1901-0025; Vi;;; 

^:;i901-bo25 

1901^25 

1901 - 0029 

1902- 0056 

1450-0046 

1450-0046' 

«6o-6oi7 

2110-00(0 

J2110-0005 

:a236-ooe5 ' 
1250-0063 



NOT ASSIGNED 

SEMICON DEVlCetOIODE StLICON 
NOT ASS>QNEO' 

SEMIC»NJEy)CE:D»OOE;JUNCTION .- 

SEMICON DEytCEiOIODE JS'NCTION 

NOT ASSIGNED ■ ■ 

SEMICON DEVICE tOlODE SILICON 

semicon;;peviceidiooe 1 N 3209 

SEMICON DEVICE tOlODE 1N3209 
, SEM I CON , DEV I C£ t D I ODE S I L 1 CON , BREAKDOWN 
SEMICON DEVICEiOIOOE SILICONfBREAKOOWN 
SEMICON OEViCEtOIODE SILICON ' 

SEMICON OEVICElDIOOE SILICON 

;^EM I CON DE V I CE e 0 1 ODE sk I CON,BREAKOOWN 

"NOTVASSlGNEb-::^:'' V 

SEMICON DEV ICC tO I ODE SILICON 

SBfftCbN DEVICEtOIODE JUNCTION , V , ^ 

SEMICON OEVICElDIOOE JUNCTION 

SEMICON DEVICEiOIODE JUNCTION 

SEMICON OEVICElDIOOE SILICON : 

SEMICON DEVICEiOIODE SILICON V 

LAMPtPILOT NE2H ' 

, LAMP iP I LOT NE2H 

BOARD ITERM INAL 

FUSE iCARTRIOGE 3A (U5V OPERATION ONLY) 
FUSE tCARIDIOGE l.S>AC230V OPERATION ONLY) 

CONNECTOR iBNC 'V".:,' v: - 

CONNECTOR xBNC v : 






K1 

'K2" 

K3 

K4' THRU 



9301 ; 

9302 

93C0 

(004 V ; THRU 
Q400 , 



i.:': vS:;' 

SSMI I vi ::;':" 

" ' I 

Vv^-;iv;;'-ii?.01280-4 

VV - i 'V ^ ; ' H 1 ja; - r ■; 



0490-0135 

0490-0(09 

0490-0010 



0490-0(06 

1120-0131 

1251-0146 

1850-0038 

1850-0021 

1650-0021 



1654-00(0 



V REUY {THERMAL SPOT ^ 

RELAViOPDT V 

‘ RELAYiSPDT H5*C i , 

NOT ASSIGNED 

RELAY iDPDT 54 RESISTIVE 

;',:meteriima;v. 

' CONNECTOR iPO«CR,MALE '3 PIN 

TRANSISTOR lGEmANIUM PNP 2N301 
TRANS I STOR iGERMAN I Utt PNP 2N441 
TRANSISTORtGERMANlUM PMP 2N441 

;::;.N0T/A.'':^6^cb::v^■■;: 

TRANSlSTORiSILlCC'C W 



# Sm IntrbdueUoo to thU MctlaB 









Section VI .. . 

Table 8-1 , 




Model 493A/49SA 



T^le 6-1. Reference OesignatlGn butex (Cont'd) 



Circuit , 

Reference 


Stock No. 


Description 


Note 


■i.]: 92 

; R3 THRU 
R9 

,;^RlO,-'-r:'; 


0687-3331, 

0687-3331,' 

0693-1021 


R:FXD COMP 33K OHM 1054 1/2W 
R:FXD CCWP 33K OHM 1054 1/2W 

NOT ASSIGNED ’ '' - 

R :FXD COMP 1000 OHM IC# 2W 


■ ■ 


i ;v, '^ R2i. > 

R12 THRU 
'R25 , ; 

: R26 
R27 / 


0813-0020 

0692-47^5 

oego-ioin ^ 

069011011 


R:FXD WW 100 OHM 105^ ’ 

RtFXD COMP 470 k OHM 5J4 2W V ■ 

.i RtFXO COMP lOOK OHM 1054 IW , 

RtFXD COMP ICO OHM 10J4 IW 




R28 ' 
V/R29 ' 
'■ R30. 

■' "'::'R31- 

'*^32 


0696-1011 
0687-4-791 ■' 
0687-1021 
0689-5115 
0687-1021 


R tFXD COMP 100 OHM 10)4 IW 
RtFXD COMP 47 OK OHM 10)4 1/2W 
RtFXD COIIP 1000 OHM 10)4 1/2W 
RtFXD COMP 510 OHM 5)4 IW 
RtFXD COMP 1000 OHM 10)4 1/2W , 


' 


:^’■:, •'R33 

R 34 ; 

■.V ■ :R35'.. ' 

R36 
, R3?.' 


■ bM^5il5 
0687-1011 
0696-2241 ' 
0687-4731 
069011011 


RtFXD COMP 510 OHM 5)4 IW 
RtFXD COMP 100 OHM 10)4 1/2W 
RtFXD, COMP 220K OHM 10)4 It , 

,RtFXDCOMP47KOHM10)4l/2W ' 

RtFXD COMP 100 OHM 10)4 It 




' ' R38' 

R39 ; 

R40 

R41 , THRU 
R*8 


0727-0266 

0727-0278 

0690-2241 

0693-4731 


RtFXD DEPC 97 :^ OHM 1)4 1^ 
RtFXD DEPC 1,13 MEGOHM 1)4 l/2t 
. RtFXD COMP 22CIK; OHM 10)4 It 

R tFXD COMP 47K OHM 10)4 2t ; 




• ' R49' 

, , R50 ■ , 

' ■ Ra ■ . 

R52 
•• 'RSS 


0693-3331 

069312231 

0687-2251 

0730-0096) 

2100 - 0100 / 


K RiFXO COMP 33K OHM .10)4 2t > . > 

RtFXD COMP 22K OHM 10)4 2t 
RtFXD'COMP 2,2 MEGOHM 10)4 l/2t 
R tFXD DEPC 683, 7K OHM 1)4 It 
RtVAR COMP 3.5 megohm 30)4 LIN 1/4W 




R 54 

R55 • 

"56 


0727-0115 
0727-0240 
0727-0245 , 


RtFXD DEPC 2000 OHM 1)4 1/2W' 

FACTORY SELECTED COMP tTVPI CAL VALUE GIVEN 
R tFXD KPC 405K OHM 1)4 l/ 2 t " 

FACTORY SELECTED, COMP sTYPI CAL VALUE GIVEN 
RtFXD DEPC 5 OOK OHM 1)1 V2t 




. R57 
R50 , 

R59 

. R60 ,, 

, R61 


2100-0100 
0727-0240 
0727-0246 
0727-0246 
0727-0246 ' 


R'WjR COMP 3.5 MEGOHM 30)4 LIN 1/4W 
RtFXD DEPC 405K OHM 1)4 l/ 2 t 
RtFXD DEPC 600K OHM 1)4 l/ 2 t 
RrFXD DEPC 600K OHM 1)4 l/ 2 t 
RtFXD DEPC 600K OHM 1)4 l/ 2 t 


' . 1 

■ . f 


. R 62 ’' ' 

R63 
R64- 
\ R65 
. R 66 


0727-0246 
0727-0246 . , ' 


V RtFXD, DEPC 600K OHM 1)4 l/2t 
RtFXD DEPC 600K OHM 1)4 1/2W 
, RtFXD DEPC 600K OHM 1)4 l/ 2 t 
RtFXD DEPC 214k OHM 1)4 1 / 2 * 

RiFXO COMP 22«t OHM 10)4 1 * 

FACTWY SELECTED COMPiTYPICAL VALUE GIVEN 




' R 67 : 

RM 

R69 thru 

taoo 

Wd 


0727-0276 
0727-0245 , 

0690-4701 


: ;RiFXO': DEPC -IJKGOHM 1)4 1 ^ 

RtFXD DEPC 5 OOK OHM 1)4 1/2* 

■ ■ NOT ASSIGNED 

RiFXO COMP 47 OHM 10)4 1 * /'V ; . ^ , ■ 





# te latrodBcttoito^ MetUn 





OlHd-4 




’j -ii-; ^^^ 'J'' ■•■’■••';■'.- ■• '.- 






v'V'.- ^ 'V v/v 

'f'‘- Vf ' ‘' ,'''.'':'iV''''''r‘'- ■ I 






lUII 



:fellPP 

'(n '.f *«• ', ;«"■■: • •••< 

SM(4]?Sfu,0"; 

1'. ■' ’■ . 



^ #>'i 

i'E{=Vi:'i :i'' 












mmmM: 



:["< wy 



■$rl i'- ■„?. '', ' 

^ tf ‘^Ai ii< Vt?«* V :'< ' • v' * ■ 

liillil 

/» ' ’I'-X?-;- •:'<*; 







v‘. ■:>.'• T;' ' " 



cult 
Rcfarneu 



R102 

mo5> 

"10* ,THR0 

RU9 

N120 

•■•'• V.' [ \y.. 

“IZl THRU 
R200 . 

11201 

R202 

R20 

R2(» 

R205 

R206' THRU 
R900 
"301 , 

R302 

R3<« 

R304 

W05, ' , 
R306 * 



R400 
' RWl 
RM2 

RW3’ 
R90* 
R905 
R406 , 
R*07 

R408> 

R409 

R^IO 

R411 

W 12 

R413 
‘ R414 
W15 
R416 
WH7 

■'• *. -:A- 'j :." , 

R918 

-R*19 

R420 

W «1 

R422 

R425 
R424 , 

R425' 
R426 
R427 

,R426 

R429. 

R430 



THRU 



:'1 



Tabic 8-1. Rafareaea Otalfn^on fadax (Ccxit'd) 

«aiackH.. , n.«!rt,u« 



0690-1041 

0690-1041 



2100-0043 



0727-C043 

0727-0100 

0727-0100 

0727-0049 

2100-0335 



0687-5601 

0687-6801 

0687-39*1 

0812-0019 

0812-0019 

2100-0306 



0816-0015 RiFxO VWI 50 OHM 105« lOW 



0687-47IH 

0687-1041 

0M7-3331 

0727-0252 

2100-0094 

0727-0222 

0690^8291, 

0690-4731 

0690-1041 

0765-0008 

2100-0094 

0765-0008 

,0727-0283 

0758-0076 

0727-0165 

0727-0230 

0727-0235 

2100-0096 
0727-0208 
0727-0282 
, 0727-0286 
0727-0276 

0727-0245 'i ' 

0727-0276 

0689-2055 

0767-0010 

0693t5631 

0773-0010 

0727-0332 

0727-0221 



NOT ASSIGNED 

2‘rJ2 SS!*** ^TOK OHfif 105t iy2w 
R iFXO COMP lOOK OHM 1096 1/2W 



RtFXO 
RtFXD, 
RtVAR 
RtFXD 
‘ RiFXD 

RlFXO 

R:FXO 

RtFXD 

RrVAR 

RtFXD 



COMP 33K OHM 10J6 1/2* ‘ 

DEPC 740K OHM SlXlS 
COMP 5 OK OHM 3096 LIN L/SW 
DEPC 214K OHM S l/ 2 *^>“ 
COMP 82K OHM 1096 2 W 

COMP 47 c OHM 1096 IW 
COMP lOOK OHM 1^ IW 
^T FLM 68 K OIW^oJ 2W , 
g^P-5^^0HM 3096 UN^ 5 t 
met FLM 68 K OHM 1096 2 W ^ ' 



5 *-25 megohm 196 lypw 

R iFXD MET FLM 68 K OHM 596 1 /sw 
g;^5°»0fPC 13.2K OHM 1?V2W 
h.FXD DEPC 264K OHM i/pw 
RtFXD DEPC 360K OHM U 6 1/2W 

RiVAR COMP 1' MEGOHM I IM 1 /eui 
RtFXD DEPC lOOK Ow! 

olevn 2cS2 megohm U6 V2W 

RtFXD DEPC 1 MEGOHM 196 V2W 

'2:^22 SH5 500K ohm u6'V2w 

, R *EXO , DEPC. 1 MEGOHM -196 l/ 2 ia 
RtFXD COMP 20 K oniTs^ii' — 

RtFXO MET FUri^Ortl « 

RtFXD COMP V 

RtFXD MET FLM 85K OHM 596 " 

RtFXO DEPC I 5 OK OHR V - 

RtFXO DEPC 2 ^ oS! S i/iS 



r: 

: te 



SactloD VI 
Tabla8-1 



RtFXO COUi'* lOOK OHmI 1096 IV 
RtFXD COMP lOOK OHM 1096 IW 

NOT ASSIGNED ' ' 

, RtVAR COMP 50 OK OHM 1096 Llll 2 W, 
NOT ASSIGNEO 'l 

RtFXO DEPC 100 OHM 196 1 /PM ' ’ 
RtFXO DEPC 1000 Om%iySrn 
RtFXO DEPC 1000 OlS S l^H ; 

2*K2 100 OHM 196 1 / 2 * i : 

RtVAR NW 10 OHM 2096 2 W^^ , 

■ not ASSIGNED 

RtFXO COMP 56 OHM 1Q96 i/2«f ' 

RtFXO COMP 68 OHM 1096 1 /PM 
RtFW. COMP 390 OHM i56^1^ 
R 1 FX 2 W 0.33 OHM 
2 w2 ** 0.33 OHM 596 3 * 

R iVAR WW 2 OHM 1096 LIN 5 * ■ ' 




# See introduction to thia aactiaa 
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Sectton VI 
T^le 6-1 ^ 



Model 493A/495A 



,! Table 6-1. Reference DeMgiuUiCD Index (Cont'd) 



' Circuit : 
Reference 



Stock No. 



'Description 



Note 



OR 



THRU 



RTl 

SI 

n „ 

■,:T2'v,- 

V2 

V3 

-■W. 

V6 

V? 

V7 

V7 
V? , 

V8 

V9 

vkoo 

V401 

vw 

,^V403 

V40A 

'.m 

■;«e' 

.XKl 

XK2 

XK3 

XVI 

XV2 

XV3 

;.XV<^ 

XV5 



XV6 . 
XV7 

• y\/R ■' ' • 

XV9, thru 
XV400 

XV401 
XV402' ' 
XV403 ' 



XV40A 






C <'27-0237 

0839-0017 

3101-0041 

3101-0Q54 

9100-01B 

9100^0152 

1923-0048 

1923-0048 

1940-0004 

1940-0004 

■1933-0004 

1923-0048 

1952-0016 

1952-0019 

■ 1952-0010 
1952-0017 

1923-0043 

1933-0005 

1940-0001 

; 1933-0004 
1933-0004 

■' ‘‘ I' 

8120^0078 
495A-16D 
495A-160, 'i 

1200-0062 

• 1200-:0049 

1200-0084 

1200-0084 

*1200-0053 

1200-0053; 

1200-0062 

1200-0084 

2100-0053 



1200-0062 

1200-0053 

1200-0062 

1200-0062 



R:FXD OEPC 376K OHM 1J4 1/2W. , - 

v vTHERM I ST0Rt250iPHM 10^ ' ' ; C ■ 

^SWITCH:.TOGGtE DPDT 3 POSITION \ 

SWITCH ;SLIDE 420T 

: v:, TRANSFORMER :P0«ER ■ 

TRANSFORMER :P0VKR 

ELECTRON TUBE iPENTODE 8068 ' 

ELECTRON TUBEiPENTODE 8068 % 

ELECTRON TUBE :0A2 VOLTAGE REGULATOR 
ELECTRON TUBE tOA2 VOLTAGE REGULATOR 
Et^CJRON, TUBE jPENTODE , 6Ua 

i ELECTRON TUBE jPENTOOE 8068 ' 

ELECTRON TUBE ;TWT,4-8GC,MEC(493A ONLY) 

ELECTRON TUBE jTWT,7-12.4GC,SYLVAN I A(495A ONLY) 

ELECTRON TUBEtTWT 7-12.4GC,MEC(4954 ONLY) 

ELECTRON TUBE :TWT,4-aGC,SyLVANtA(493A ONLY) 

:• ELECTRON TUB:v:PENTODE 6EW6 i / 

'.:,.N0T ‘ASSiGI«0- 

ELECTRON, TUBE IPENTODE 7734 " ' , 

ELECTRON TUB£i5651 

ELECTRON TUBEiPENTODE 6U8 ’ '’■/ 

ELECTRON TUBE iPENTOOE 6U8 

,, ASSYiPOWER. CABLE 
ASSY fRF POWER OUTPUT CABLEfMEC TWT. C-.X-BAND ONLY) 
ASSYiRF POWER OUTPUT, CABLE(MEC TWT C-,X-BAND ONLY) 

SOCKET :tU8E 9 PIN 
. NOT ASSIGNED '' ' ■ , 

, SOCKET iTUBE 7 PIN ■ , 

SOCKETiTUBE'"' ■ , 

SOCKET iTUBE . ' . 

SOCKETiTUBE 7 P»N 

SOCKET iTUBE 7 P IN ■ . 

SOCKETiTUBE. 9 PIN . \ 

SOCKETiTUBE 
NOT ASStGI^D 
SOCKETiTUBE 7 PIN 

. ' ‘A. . : * ■ I , - 

NOT ASSIGNED 

' SOCKETiTUBE 9. PIN . 

SOCKETiTUBE 7 PIN ■: ‘ 

SOCKET iTUBE. 9 PIN ; 

SOCKETiTUBE 9 PIN 



.'■A ■ 



S-6 









# 8m introductioa to this Mcticn 



01280-4 











••-• -i .- i-f.-;--. • ■ ■ ■ 






. ‘ ' 










>-^:{V•:;^: ;.'r. i^r 'v . /.Y '.'- . 






IMi 



Table 8-i. lUfbreoce biaifmtlaatadax (Coat'd) , 




Stock No., 



'vv''-,’. ^ ' ^'v' - '■ 

3150-0019 

5060-075£ 

1401-0006 

1251-0160 

5000-0736 

5000-0739 



1400-0064 

1200-0061 

120(K)088 



1200-0079 

1200-0043 

0370-0026 

4894-120 

122(M006 

4894-574 

5060- 

1490-OW 

5060^740 

1200-0060 



OiKr^Cioa 



WISCELUNEOUS 



4IR FILTER»3 5/6 X 7 11A6 X 1/2 
80TT0M COVER 4SSEMBLYtia Fll 
CLIPtTUBE 

CONNECTOR iP.C. 15 C0NT4CTS(F0R 41 6 4101) 

COVER tS IDE 

C0VER:SI0E 

FR4IC^ 

FOOT 4SSEMBLY»FM i 
FUSEHOLOERiEXTR4CTOR POST TYPE 
I NSUL4TORI0USH ING.NYL0NCQ301 MTG. ) 
INSUL4T0RiDI00E(SM4U. W4SHER FOR CR302.CR303 
: 4N0 Q302,Q3(9 MTG.) . , r:v ; : * ^ 

l^eUL4T0R»TR4NSISTdR(4 HOLE.Q3 oY MTG.) , 
;^r!SULAT0R:TR4NSIST0R MTG.CQ301) 

, KNOSiGAIM 40JUST r. . 

RETAINER, 4IR FILTER 
SHIELD»TUBE,FOR K3 ’ ' 

' shoulder SCREWX4IR FILTER RETAINER 
SIDE HANDLE 4SSEMBLY : ^ 

STAND STILT ■ . ' ' ■ . - ' 

TOP COVER 4SSEMBLYH6L Ftl 
W4SHER s I NSULAT0fl(CR302^CR3O3 MTG) 



iWii' y:'-.- 

A'-'.'. ••• 



r„ ,. ■ ■■ I ■ ■ ■ ■■ : ■ ■ .-I .. ..^- ■.-■..V- 

if' ' " v"' i,;V n -.y ;y v ;• 

6 8m latrodneacB to tUa nctto' ; 

I tr-:,.- - 1 : -v-’* V : -V i -A'-. - . J. 

‘ -I • .' ' ‘ 

-••'VV-:/ •. .v 'v V • ’-« \ • . 'vV,'- 

•^■KvxvY-; ■ 'i* •!•■£-• 't'lf-*- '' V’'' '• ••''• '' •• <'.• -■.!’*/ <• . »• ."-■•/; ■-'■*•- ,4 ‘ 







■'Se«tlonVl vf-V:; : " 

'Table.8-2 ' • - ^ ^ 

Tsd>le 6-2. R^laceable Parts ' ' 



' ($IStockNo. 


V:'.’, .Description 


BUr. 


Mir. Part No. , 


TQ 


/, ••' • . . i‘ -. 'i ' 

• • >.< . • , •., . s'- ■ r < » . . 

• ''i'''-.'- • • ■..■'■■'■ ' . "i ■ . 

• .•'■ ' f. ‘ 

0130-0013 ' 


C:VAR CER 3-12 PF NPO 


28480 


■ . 1 .'■/ ■ 

0130-0013 


1 


0140-0149 ' 


C:FXD MIC4 470 PF 556 300VDCW 


04062 


DM15F471J ' 


2 


0140-0194 


CsFXD MIC4 110 PF 5?6 300VDCW ' 


04062 


DM15F111J 300V 


1 


0140-0203 


CtFXO MIC4 30'PF 5?t 500V0CW 


04062 


DM15E300J '500V 


1 


0140-0208 


■ C:FXD MICA 680 PF ^ 30OV0CW 


04062 


DM15F681J 


1 


0150-0011 


C jFXO T{ 1.5 PF 205fi 500VDCW ; 


7^8 


TYPE-'GA' " ■ 


1 


0150-0012 


C:FXO CER 0.01 UF 20% lOOOVDCl 


28480 


0150-0012 


2 


,0150-0024 


CsFXD CER 0.02 UF +80-20St 600VDCW ' 


71590 


DD203 ' ^ 


3 


0150-0052 


. CsFXD CER 0,05 UF 20?i 400VDCW 


56289 


33C17A/50000PF 


2 


0150-0064 


; C sFXO CER 0.1 UF +0O-2OJ6 50VDCW 


56289 


53C41 , 


2 


0160-0013 . 


C sFXD MY 0,1 UF 10?4 400VDCW 


56289 


160P10494. 


H 


0160-0056 


CsFXD PAPfeR 0.047 UF 1^ lOOOVOCW . 


56289 


160P473910 


[■ 


: 0160-0121. 


CsFXD PAPER 3.5 X 3.5 UF,10?J 2000VDC« 


56289 


P49900 


ifl 


0160-0384 


CsFXD CER 5600 PF +8O-205t 3000V0CW ' 


71590 


DAi72-098CB‘ 


H 


0180-0012 


C sFXD ELECT 2 X 20 UF 450VDCW 


28480 


0180-0012 


m 


0180-00^4 


CsFXD ELECT 40 UF +5O-10»t 45OV0CW 


56289' 


032441 


2 


"0180-0028 


CsFXD ELECT 2 X 1500 UF'lSVOCW 




032442 


1 


0180-0058 


. CsFXD ELECT 50 UF +100-10!t 25VDCt 


56289’ 


028110 ' 


1 


.,0180-0061 


CsFXD ELECT 100 UF ♦ 100 - 10 S< 15VDCW 


56289 


30D107G015DD4 ’ 


1 


- 0180-0063 


CsFXD EI^CT 500 UF .».100-10Jt 3V0CW , 


56289’ 


D32530 ■ 


1 


0360-0017 


, BOARD sTERM INAL 


75382 


601-Y-8 ’ V ' 


1 


■(^70-0026 


KNOB sGA IN ADJUST v' 


28480 


0370-0026 


1 


489A-650 


FILAMENT REGULATOR BOARD 


28480 


4894-650 


1' 


;; 489A-650-1 


^ .BLANK PRINTED CIRCUIT BOARD 


26480 


489A-65D-1 


1 


0490-0010 


' RELAYsSPDT 115. AC 


77342 


SM-4107 ' 


1 


. 0490-0(^ 


; RELAYiOPDT 54 RESISTIVE i 


04^ 


GHA/2C/6VAC \ 


1 


0490-0039 . 


REUYsDPDT .. 


77342 


KAUAY-6.3 


1 


0490-0135 


REUYtSPDT THERMAL 


70563 


6N0-180T 


1 


\ u 

'495A-160 


4 ASSYsRF POmER INPUT .OUTPUT CABLE 


. f : 

128460 


495A-16D 


2 


4954-054 , V 


. ASSYsftECTIFIER BOARD " 


28480 


4954-654 


1 


4954-654-1 


SUNK PRINTED CIRCUIT BOARD., 


26480 


4954-654-1 


1 


. 4954-658 


assyihv reguutor board 


28480 


4954-65B 


1 


4954-6^-1 


BUNK PRINTED CIRCUIT BOARD ‘ 


28480 


495A-65B-1 


1 


4954-650 i 


' ASSYsWOOULATOR BOARD : 


23480 


4954-650 


1 


4954-650-1 


BUNK PRINTED CIRCUIT BOARD ■ - 


28480 


4954-650-1 ' 


1 


4954-65E , 


ASSYsTWT test 


28480 


4954-6^ 


1 


; ■^'.V-4954-65E-lr 


BUNK PRINTED CIRCUIT BOARD 


28480 


4954-6^-1 


1 


. 0687-1011. 


RsFXD COMP loiD OHM 10?S 1/2W ' ■ 


01121 


EB 1011 


1 


0687-1021 


RsFXO COMP 1000 OHM 105t 1/21* , 


01121' 


EB 1021 


2 . 


' 


, R sFXp COMP lOOK OHM lOjS 1/2W 


01121 


EB 1041 


1 


0687r2a51 


RsFXp COMP 2.2 MEGOHM lOji l/ZM 


01121 


EB 2251 - 's "'"- 


1 


0687-3331 


. RsFXD COMP 33K OHM 1096 1/2W , 


01121 


EB 3331 


3 


0607-^911 


; RsFXD COMP 390 OHM 10J6 1/2W , 


0U21 


EB'3911 


1 


V 0607-4731 


i RsFXD, COMP i47K OHM 1096 1/2VH 


01121 


EB 4731 


1 


0687-4741 


RsFXD COMP 470K OHM 1056' 1/2W 


01121 


EB,474i- "„ : 


2 


. 0687-5601 

' i Yt . 

-,i .,,1 •• ■ _ V 


, RsFXD COMP 56 OHM 10^ 1/2W 


01121 


EB 5601 

. 1 

;''.| 


1 



’ ' # Sm introdoctlan to tldji Mctlm 
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/Section VI 
Table 6-2 




Table 6-2. Reipiaceable l^rta (Cont'd) 





<$istockNo. 


av/;A' , a; ■ ,A, Description# 


Mfr. 


ilfr. Part No. 


r 7. ■ '.a;- 

0687-6801 


: RrFXO .COMP' 68 OHM 10?fi 1/2W ' • 


n 


E0 6801 ’ 


0689-2035 


R:FXD COMP 20K OHM 5^ IW . 




GB ,2035 


0689-5115 


, RrFXO.COMP 510 OHM sjS IVV ' 


Itliui 


GB 5115 


0690-1011 


■ R'PXD COMP 100 OHM. 10?i:- TW . 


01121 


GB 1011 


0690-lCWl 


..R:FXD COMP lOQK OHM 1055 IW . ' 




GB 1041 ^ 


0690-2241 7 


: R:FXD C0MP'220K OHM' 1055 IW': / ’ 


161121 


GB 2241 


O69O-47OI 


i R:FXD COMP 47 OHM 1056 IW 


liMl 


GB 4701 


0690-4731 


RiFXO COMP 47K OHM 1056 . IW 




GB 4^1 


0690-8231- 


R:FXD COMP 82K OHM 10^ IW ' . , \ 


1 • liK i| 


GB 8231 


O692-4745 


• R:FXD COMP 4?0K OHM 555 2W ' 


01121 


HB 4745'. 


■ 0693-1021 7' 


: ' RsFXD COIW> 1000 ohm ' 1055 2W A ,1. ' 


01121 


HB 1021 


0693-2231 


, A R.:FXD COMP 22K OHM 1056 2W ' 


01121 


HB 2231 


0693-3331 


, : a-R:FXO COMP 33K OHM 1056 Z'H 




HB 3331 


' 0693-4731 


R:F/:o COMP 47K OHM 1056 2W . ' 




HB 4731 


. 0693-5631 


; , R tFXU COMP 56K OHM 1056' 2W ; a 


01121 


HB 5631 '. 


0727-0043 


RsFXO DEHC 100 OHM 156 l/2Vli 


28480 


0727-0043 


0727-0100 


, RiFXO DEPC 1000 OHM 1/2 W 


19701 


CD 1/2C 


0727-0115 


R:FXD DEPC 2000 OHM 156 1/2\N 


19701 


DC 1/2C 


0727-0165 


RtFXD OEPC 13.2K OHM 156,1/aw 


19701 


DC 1/2C A ' 


0727-0208^ 


R tFXD DEPC TOOK OHM 156 1/2W a ’ / a 


19701 


DC 1/2C V. A / 


-^^727-0221 


RsFXD DEPC 200K OHM' 156. l/aw . A - 


19701 


DC 1/2A 


u 0727*0222 ' 


R;FXD DEPC 214K OHM 156 1/2W 


19701. 


0C.1/2C ' 


, ' 0727-0230 , 


■ RsFXD DEPC 284K OHM 156 1/2W , ' 


19701 


DC 1/2C 


0727^0235 


RsFXD DEPC 360K OHM 156 1/2W 


19701 


DC 1/2B , 


0727-0237^/ 


, R sFXO DEPC . 376K OHM 156 1/2W a • ; \/ ;,y, 


19701 


DC 1/2C 


J 0727-0240 - 


A RsFXD 'DEPC 405K1OHM 156' 1/2W A 


gw 


DC 1/2 


0727-0245 


RsFXDiDEPC 500K' OHM156 1/2W • V / 




OC ■ 1/2C 


0727-0246 


RsFXD DEPC 600K OHM 156 <1/2W : -a . 


19701' 


DC 1/2C i ■' . 


0727-0252 


RsFXD DEPC,740K OHM 155 l/2'.'i ' 




DC 1/2A ' , 


>0727-^266- 


: RsFXD DEPC 975K OHM :156ia/2W, ; ' a/ 


19701 


DC 1/2C :''.;;'a.'.' 


0727-02^ 


'.RsFXD DEPC 1, MEGOHM 156 .k/2W ' ' 


19701 


DC 1/2C 


' 0727-0278 ; 

0727-0282 


.’RsFXD DEPC 1.13 MEGOHM 156 1/2W . 
.' RsFXD DEPC 1,5 MEGOHM 156 1/2W' 




DC 1/2C 

DC 1/2-1, 5M-156 


v0727-0283 ‘ 


.RsFXD DEPC 1.66 MEGOHM 156 1/2V1I 


&.9701 


DC 1/2A 


0727-0286 


RsFXD DEPC 1.88 MEGOHM 156 1/2VH ' , 




DC1/2C : , 


0727-0332’ 


: R sFXO DEPC I5OK OHM 156 1/2W , 


19701 1 


CF 1/2 


0730-0096 


, RsFXD DEPC 683.7K OHM 156 IW 




DCl ■ 


0758-0076 ^ 


' RsFXD MET FLM 68K OHM 556 1/2W : 


07115 


C20 ' 


. 0765-0008 


RsFXD MET FLM 66K OHM 1056 2W ■ 


o7il5 


C42S . ' ‘ ' i 


0767-0010 


RsFXD MET FLM 15K OHM 5% 3W . A V 


Qm5 


LPI-3 


07^-0010 


A RsFXD Met FLM 8^. OHM 556 5W a 


07115 


LPI-5 ■ ' ■ 


> \\ 0612-0019 ' 


V, RsFXD WVi' 0,33 OHM 5» 3W ' . ' , 


35434 


VTA-3 


' 0013-0020 


RsFXD WW 100 OHM, 1056 5W 


^310 


FRL-5 'a ' ’ 


0816-0015 


RsFXD WW 50 OHM 1056 lOW 


35434 


QCIO 50 1 


, , 0639-001? , 


THERM lST0Rs25O OHM 1056 ; 


24446 


10 751 ■ ] 


^■'■ii20T0i3i'''>: 


/ METER si MA a . /"' ' * 


06555 


MODEL E-25 ' , ' , ] 


. 1200-0049 


SOCKETsTUBE 7 PIN ■ 


71785 


111-51-11-096 


• 1200-0053 


SOCKET sTUBE 7 PIN 


71^5 ? 


111-51-11 


1200-00621 


SOCKETsTUBE 9 PIN ‘ 


711^5 


121-51-11-060 ' * 


1200.0084 


SOCKETsTUBE . A-A 


71785 


101-04-11-100 



<l': ■•' v '' 



# Se* introduction to thin section 
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Stctlon VI- 
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Model 493 A/495A 
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• .-',•'•'1'-.- - • 
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.V;': 
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: Table 8«2> : ReplaceaMa Paita (Cont'd) 



i Sm iBtrcdBctkB to tbta Mictl|0B 



i^StockNo., 




Mir. 


Mir. Part No. 


TQ 


V V' . 

1250-0065 
1251-0148 
: 1251-0160 
,1400-0064 
1401-0006 


CONNECTOR iBNC 

CONNECTORtPOWER MALE 3 Pl» 

CONNECTOR tPC 15 CONTACTS 
FUSEHOLDERtEXTRACTOB ROST TYPE ’ 
CLIR:TOBE(PLATE CONICCTOR V1,V2^V6.) 


91737 

60427 

07233 

75915 

91418 


' ' ' I 

77 ^ 7 ' ■ 7; 

UG-1094/U 
H-1060-16-3L 
250-15-30-210 
342014 ' 

SPP-3 : 


2 

i 

3 

1 

1 


, 1450^0048 , 

1490-0030; 
1850-0021 
■V ^850-0038 
1654-0003 


LAMPtPlLOT NE2H ' 

STAND tT»LT 

TRANS ISTOR (GERMAN lt«PNP2N44l '' 
TRANS 1 STOR (GERMAN 
. TRANS tSTORrSIL ICON NPN 


00717 

28460 

16758 

86684 

28460 


858R 

1490-0030 

2M441 
34879 ■ ■ 

1054-0003. 


2 

1: 

2 

1 

1 


1901-0025 

1901-0029 

1901- 0030, 
1901-0052 

1902- 0025 


, ' SEMlCON OEViCE{OIOOE JUNCTION 
SEMICON OEVICE(OIOOE SILICON . 
SEMICON DEVICE (DIODE JUNCTION 
SEMI CON DEVICE (DIODE JUNCTION 1N3209 
1 SEMICON DE:VICE(DI0DE SILICON 


28480 

26480 

28480 

04713 

28480 


1901-0025 ' 

1901-0029 

1901- O03O 
1N3209 

1902- 0025 » 


6 

3 

17 

2 


1902l0056 
1902-0215 - 
1902-0218' 
1923-^3 
1923-0048 


V7 SEMICON DEVlCEiDIODE^SlLlCON 
. SEM 1 CON OE V 1 CE (0 1 ODE 5 1 L ICO N .BREAKDOWN . 
, SEMICON DEV1CE:OIOOE SILICON,0REAKDOWN 
, ELECTRON , TUBE :PENT0X 6EW6 
, ELECTRON TUBE (PENTODE 8068 . 


28480 

28480 

28480 

33173 

33173 


1902-0056 
1W2-0215 
1902-0218 
6EW6 ■ . ' : 
8068 ^ ■ 




1933-0004 
1933-0007 
. 194O-0OC1 

1940-0004 • 
1952-0010 


ELECTRON TUBE (PENTODE 6U8 
. : ELECTRON TUBE (PENTODE 6AU8 , 
ELECTR0N;,TUBE(5651' 

ELECTRON TUBE (0A2 VOLTAGE REGULATOR 
ELECTRON TUBE (TWT 7-12«4GC (495A ONLY) 


33173 

33173 

86684 

B6684. 

08040 


6U8.7 - 7 '- 

6AU8 

5651 

0A2 

M2403-LB ■’ 


3 

1 

1 

2 

1 


1952-0016 

1952-0017 

1952-0019 

2100-0043 

2100-0094 


ELECTRON TUBE tl1llT 4-8GCC4M A ONLY) . 

ELECTRON TUBE tTWT 4-8GCC495A ONLY) V 
i ELECTRON TUBE iTWT 7-12.4GC C495A ONLY) 
. R (VAR COMP 500K OHM 10» LIN 2« 

R(yAR COMP 50lt: OHM 3CBt LIN 1/5» V ' 


08040 

04651 

04651 

26480 

28480 


M2467-0B 
SYT 4278C 
SYT 4273C 
2100-0043 
2100-0094 


1 

1 

1 

1 

2 


2100-0096 
2100-0100 
2100-0306 
21OO-<035 
aio-0003 " 


V^-^R:VAR''C0^ 3CP('Li8'l/<^ 7' 

R(»AR-COMP 3.5 megohm 30)E LIN 1/4N 
R(VAR’wW 2 OHM lOJt LIN 5 W 
. RtVAR WW 10 OHM 20)4 2« 

. FUSE (CARTRIDGE 3A 


28480 

28480 

26480 

26480 

75915 


2100^-0096 

2100-0100 

2100-0306 

2100-0335 

312003 


i' 
2 
1 
1 
1 . 


2110-0045 
3101-0094 
3101-0041 
3150-0019 
3160.0026 
; 50OO-P732 


FUSE (CARTRIDGE 1.5A 250V 
SWITCH{SLtOe 4PDT V 
‘ SWITCH (TOGGLE OPDT 3 POSITION 
AIR FILTER(3 5/8 X 7 11/16 X 1/2 
. FAN(MUFFIN , , ■ 

FRAME. 


75915 

^2190, 

>2866 

S8480 

2B480 


31201.5; ; , 7 a' ,7 

5633 ’ ■ 

B906K37Q ■ 

10337 , 

3160-0026 

5000-0732 


1 ’ 

1 

1 

1 

1 

1 


5000-0738 . 
5000-0739 ' 
5060-0740 
506(M)752 
5060-0222 


' COVER (SIDE ■ .. 


»460 


5000-0738 

5000-0739 

5060-0740 
5060-0752 
5060-0222 , 


1 


COVER(SIDE 

TOP COVER ASSY.16L FH 
. BOTTOM COVER ASSY.16L FM ’ v 

■;,'ASioEAHANoa:-,AssY; . .7: 7 ; 7;7' , 


»480 

36480 

!8480 

28480 


1 

1,- 

1 

2 


5060^7 . 
8120-0078 
9100-0152 
»po-oa» 

■i'!'" . ‘ j ‘-'V' ' ‘. V 

' .‘'.'v: V '7'^ '7": 


FOOT ASSY, FM ":-7 .v.7;> ' ;'7; y! 

PO«R, CABLE 
TRANSFORMER (POWER 
. TRANSFORMER (POWER > 


28480 

28480 

28460 

»W0 


5060-0767 

3120-0078 

9100-0158 

9100-0153 

: 7 ^ • ' • J ' ; * ■ 

i 


I 
1 
1 ■ 
1 



01380>4 



- *V •V::.’ i^-- V-'-''- !' ' ••' •••'. -r's. •*',' ".'•■;••■ - .- ;•; ' \'"J -■i"' 

^ '\' ■. Y.j: V'--'-'.' ,1 ■■■•'•'■ . •• . t*'*', /■ 






libilBla'4»3A/4BSA 
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SectlooVI 
Table ft >3 




. TA1U4-3. ^ 
cool UST OP MANUPACnilUS 



; i;''. i' 




Tto tDUoiilai coi^ nuabm u* Inm tto fMtral 9 br^ Codi br BUoniadanra Catilogtm Hindteoks H4-I 
CNasM to Cadi) ood MV2 (Codi to Num) cad ttilr IstMt N^plamanti. Tht data ot rivlaloti and Um data a< tba 
awpplaaMota uoad. avpaar at toa tettoaa o( ooeh. pa(B> ' Alptaabitlcal coda# bava baan artttrarUr aaolgnad to 
ai9pltara DDt appaartoK to tba M Baatooota> . 






i.|:VY', *; v'" 



MIX 

niu 

N2I7 

:HU4 



Mjn 



' A«yU|tli»ot U.l'- 
I Mouak Halil SfHiit*, Pi^ . 
!! Hatlmlir, IM. . 
Y OmIiImi> Cut. 
c ' ■ Coltw^ClIir. ■ 
. Htll#lltrtia. ».y. 



OMM 



. tHtt 



g«i» 






!• V 



NK& 

Mat' 

ma 

8UM 

»m 
tins 
; ttai 
tias 



U.tA. Ctaati 
■cCty tlKtruici 
bat ClKtruIca Conu 
Ctaaalte. . ' ^ 

Hiaiaiit . t.:/ c 

W<nlnaCt.Klia..;', 

'Biriotliitt.-,,:',", :'■ 

V Clultulca Ptaiacta Dl*.: 

AarttoiCeii, 

*ap..|t«.Y:..;'' 

Almaii Hidit Can!. ' I 
Norlktra Lrtoialtiltai'ttc. 

/V Owllittw, ala' 
Su|iaa ClKttie Co. ,, Plektni Dl»... 

Plttut, LC. 



. Ctiltot. H.i. 
Nta Bodlria, Hua 

' HinlilMri, pa 
Bautoa: Mvi.. 










lUtf 
Ol$M 
tux 
. nail 

021U 

um 

iniB 

027» 



Cat lt|ltHiit| Co. 

Cwl.t. HalanCata. 

lliCDitk tie.: . 

Wau Ptadiala Ct. , ' 
MltB■llalllC>.. 
kltttaltittiilta. tta' 

THB bai:ot<Mlori. Inc., - 
TtiMtliiltHitti,i lac.) ' 
Truilitoi Ptoiicta Ola 
Tilt AlllMet Hl|. Ca. 
PwlltcHiltia laa, 

Aattttk Ctip. 

Ptlia Et|lMtrlt| 

Fitruette Coip. at Aatiiu 
Call Piibktr Mi Plullct lia 
Aafbual'IotB glitliulca Cota. 



Lot Attalai,. Cttir, 
Laatotatao^ Cillt. 

Ll«lo|itai,. H.i. 
;-V. Bracliln, Hita 
Hllatuliw, wa 
Bavotlp HlllV CtllL 
. LMtdtll, Clllt. 



. . Dll1u,;Ta>M 
aillMCt,. gkla 
. Via Nana, Cilll. 

Raekfoti, lir.. 
aMlaClut,;Callt. 
Saatittlii, N. V> 

awii»iii, Ciiit. 

Cklcoti. III.: 






oim 






WITT 

U»l 

niu 

oan; 

mn 



tmt 




Riaia Clip, at Raitlea. Stalcaaiaclar 
uilldailtliDIa; fi'-;' .v- • aaainlllt,. aj; 
Vacillti Caiol Rntilca bo., n. . ■ 

?' ■ ^:vv; v''^ \ .. ’v ; ;0I4 toylliaaili.CDM.. 

1 Hoptlta £i|l oMtlti Co. ' Sia Faitiida,; Cillt.. 

S. Z. Sialeoidiiclat Piaa Dipl; 'SyiituA, N.Y..^ 
*p« Utaklit B Tii#| Co, , ' ' Doitii, Qkli 

tltoaaCaip,: -Y \ .^Y caaptu, Cillt. 

TiuiHiti Eliciric Cotp. ; ' ' ■ikinild. Hiia ' 
Piroltla Nnlilot Co. , Inc. Cidi* Riajla B. J. 
.tli|irCa,,.0lil)|;0lii.. . 

FltdiniPlur. : loairi 

,Riioa, NMtwt Hatiaw Etieb Ca, " . \ . 

' .,1 ' ^ HatUoM,' Cut. ■ 

TiUkkCaip. ' 

Hl-qoialiionot Airavoi tolilli Iticli. a. C. 
PiaoniOA Piptti Tuba Co. Clilcua.. III. ' 

Dyaic Dlaiilot aMfialattPockiii Co. 

■■ Piia Rllo., Citif. ■ 
tllkuii ElKltlc Pratoct*,. Mlcioant 
'' OulcaOii. . : . iN«ittiAVIta,.Cilir, 
Ihtinta lie., traicondtelor Prod 01*. i > 

Y ' Pkotnlt. Rilioia 

Flltioa Co. ► Inc. ,iutii« DW, : 

CitunCItl, CMir, 



Roilklikt, III. 
RiVaiqA City, Cilll. 
El Boilt. Cain.. 
liiIcbMitr, III.,' 



AtlaaiHc Eliclile Co, 
toaHia lilt Co. ; 

Pwolilot Colt Eptlit Ca. 

P..II, MilmCaatitl 
TauHilliCHltty Plistlei, lie, 

' ' ’ top, An|llia Cilll, 

•nllillniw Elicitle Cotp. 

: : tMlrCaadictar Dipt;. I 
Ullruii.li«.: ‘ 

lllialkaile Eiilnittlii Co.. 

Caaai pliotte , ■ . 

. (I/a Ellcliliik Spte, Ca. )p 
Bortot Cataw Co. 

TlltiaOplltil Co. . 

Roilya'HilMti; ImrIiIu*,,,'i.1I, 



Vaii|Mo<, Pa . 
lu Malta.: cmr. 
Iimyiolt. Cillt 



CIOv*lud, Okla 
Rocktoa, III, 



Cato 



Cato 



.;,;:;Y:-.y,,MBU-« V'/.'y' • 

<, .( RMiMd illy. tMt 



S '..;..,; /''M. 



'Oita Mllto-Til Cotp.,, , 

OStll Sloaiit Eoilniiilnt Ca. . 
DSia Waktllild Entlnoiilna Inc. 
moat BuilckCo., Tlia 
CSOH Rayckin Cotp. , . 

'.milt BMick and Loah Opllcil Co. 



, WoilPoiy. »..y. 

, SutiCnii, Cilll. 
fikillild. Mm. 
Bildiipoit, Cooii, ' 
Rodaood Cl ly. Cilll. 
Roclititit,' N.V. 



. Ill Ciiloi, Cilll. 
Via Nuyi, Cilll. 
Piudini, Cilll,. 
Hlnnlipilli. Minn, 



OlWt E.T.A,’Ptod*cli Ca. ll Antilci Cbleito,. Ill, 
BUM Aiitoa ElacIranlcHtidAiri Co, , Inc. ' 

'Ni» Botmlli, II.Y, 

UUI Biidi Eliclilcnl Inilmaint Co. „ Inc. 

:■ p : ' ■ Pinuoik, R.H.' 

aiEli Cinifil Otylcil Cl. , Inc, ' lodluipolli, Ind, 

01791 Sneot 01*. Clflpaninti Inc. ' Pkoinli,. Arlt. 
0itl2 Tanln|lio MI|. Cl. MlitOI*.''.) ■ 

' , Vu Huyi,^ cum 

0I9H VmIm AsiieJ Elaic DIV.V 
' 07QU Nllvin Elictilc Co. ' 

07121 Diiittu.Co. 

B7137 T(iniiilor Elicltonlei Cit{^^ ‘ 

0713B , antlniPiiM Elocitle Conv ' 

, Elictfidc Tuba Dl».' , Elalii. H.Y. ' 

07HB Flllllta Cora, : : Hl» yilk, H.y. 

07233 Clnck-aiipklb Co. - City ot Indutliy, Calll.. 
072il AvnltCoip. , ColVM City, Calit 

072(3 FiltcklldCMiraBlfrit, Carp. 

' SnlconduellrDly. Mountain Vita. Cilll. ' 
07322 Mlnttmla Rubbif Cl. ' . Mlnnupolli, Mini. 

' 07317 , Blitcbit Clip. ,i Tkl Monliiiy Pitk, Cilll, 

; 07700 Titlinleil lilt Productalnc., ' ClMloid, N, 3, 

07910 Cnnlinmtal Diuici Clip. Hiathorni, Calll. 

• 0X33 RaybiMn Ml|, Co.,i ' 

. 'iialcuductar Dl«; / ^ ' Mounhilo Vila, Cilll. 

07911 Sbocbliy Jinl-Cinduclor Libntitoilii ' t, 

Palo Alto. Calll. 

07M0 Hialill.pathad Cl., Boon Inn Radio Dl*,:r 

Rocbiaiy,, liJj.; i 

0IU9 U.S, EniloMilniCn. , ' Loa Ao|iln, Cilili 

DI2IP aiini, Dilbiit.Co. Poaona, Calll. 

, 01391 Buliiii Balliiy Co.. ’ : 

' NIaiaia Falli, Onlwlo,. Cuada . 

' Qllik BlIilolCo. , Thi' aatiibuiy. Conn, 

01717 Sloan Coapany ' , Son Villiy, Calll. 

0I7U ITT Cannon Elictile |nc; Phoinli Di*. : i 

' ‘ : Phoonia,. Ailaoia 

' ' 0*7(2 CBS ElictionlciSoAlconductot 

. . Opoillloni, OUolC. B. S. Inc.. . 

LoaolL Mill. ' 

OUK Mll-Raln. 

0(021 Bibcock Ritayi DI*. . 

,0(130 TiiiaCipuilorCo. 

0(l03i Atoba Eloctronlca, 

Q(no Elictio Aaiiabllii, Inc. 

. USM Milloiy Balltiy Cn. ol . 

CMOda, kid, Tdtoaln. Onliiio, Cmida 

10210 QnttalTriniliinrMoatim Cotp. , ; 

' Lot Anitin, Cilll, 
lOOlt Tl-Til, Inc; Btibiliy, Coin. 

: lOiX Cllbomndiw Co, > HlaiMa Foils, Jl.y, 

; 112» CTS 0 l B«w Inc. /' Boint. lnd.' 

11237 .Ctecaiot Tilipbona ol Callloinis, Inc. ; 

- KUK iV LtiV Sn, Paoadui, Coin., 

,11202 BnytljtMiiEMcttnnlctCnip. Maltbsa, Mau. 
11312 Tiladyn»|ncV;Micloaa»tOi«i' Palo AHo. Calll. 
11530 Omcm Elacl<onl,» Inc, ' Cnita Mots. Calll. 
11711 OmoiiI laatmauCCoip,,. Sialcondneloii 



12111 

12930 

12990 

13103 

13391 

13939 



Main Elaclranka Cnrp, 
Oiltl Sialcondoctor Inc, 
OIckion Elictronici Cotp. 
Tbataolloy ; 
Talalunbin (CabH) 



Clotk, B.J, 
Naapoit SiKb, Calll. - 
. Scottadalo, Atinc. 
Diltis, Tim 
Hunot, Oiniany 



10091 

101(3 

102(1 

10033 



100(3 

10(99 

10170 

14792 

UHO 

19203 

192(1 

19991 



Hldlud-Kilibt Dlv, of PocIMe Indoililii,. Inc., 

HoaiwCIty, Xhui 
3n>Tach . Ncahoiy Puh, Cilll. 

Coin. Riilitor Coip, ,1 Sulk Mules, Calll, 
AaitUu Cnaponuti, Inc.. . Conikokochn, Pa 
ITTdMlcoadnelnr, ADI*, of lnt. Tilopboni 
k Talairipb Clip. Moot Pita Buck, Flo. 
HialilbPicblld Conpny Loulud, Colo. 
Conill Dubllir E liciri o Cotp, Noaoik, R. j. 

Comlnp Blisa Moiki ’ 



Coinini, H.Y. 
3o, Piiadina, Colli. 
9u Jou, Coin. 
Ria Yoib,. ». Y, 
H. 'Hallyaaad, Colli, 



199» 

19772 



I9lla 

I990( 



11037 

11179 

IS392 

lisit 



1(790 
. 17109 
1 1 7170 
17(79 
17700 
1(002 
1(071 

laui 

t(9U 

ig(73 

19911 

1(119 



1(900 



IndlMopotli, Ind, 
Coila Mm, Cilll. , 
Houitu’,' Tim 
Sun Villty, Cilll. 
Cbloiin, III. 



IMOI 

19701 
20 lU 
2122» 
21130 
21920 
21711 
20090 



Elictio Cub* Inc. 

MillliaiMli, Co. 

MibilH EliclionlciiCn. 

Adlutlikli BuibliR Co. 

Mlcion Elictionloa 

Siidu City, Loni Isiwd, H.Y, 
Aaprobt Inil, Cotp. Lynbiook, H.Y. 

Taintlilk Culuty Coll Sprint Co, 

' ’ Suit Cluo, Cilll. 

Aaolcotne. Ml. Vlia, Colli. 

OivikDI*. TboaiaA. Edloonlnd. 

McCria-Ediion Co, Loni lilu^ Clly, H.V., 
Spiuct Pill Mies Co. ' Sptueo Plnt,.M.C. 
Oaal’Spielta Inc. Oitloil, III, 

CoapulorDlodaCotp. . , , <Lodl, N.i, 

Idul Ptie. Milti Co.', Inc. 

D( Jut Milir 01*. , BinoblYn. N,Y, 

Dtica Ridio Dl«, ol 0. M. Cotp. HiboAO, Inc. 
TbirannoUci Inc. ; Cudia Pub, Calll, 

TruiaCnapuy i Mounlaln Vila, Calll. 

Haalln Motal PtoduclaCoip. , , Abioa,' Oblo ' 
AniillobitPtic, tie. Ro. Hallyaood, Cilll. ' 

Poaor Dislin PmIIIc Inc. Pda AT Colli. 
,Ty-Cu Nik. Co. , Inc. 

TRM Eliot'. Coap. 01*. 

Cutlli toilniaur, Inc. 

E. I. DuPooludCo. , Inc, 

DumlMli. Co. 

Bndia Cotp. , Tbi . 

EellpOio-Poloiii Dlv. 

Tboaof A, Ediun |niluililit|; 0i«. ol 
HcStka.Edlaon Co. MoitOtUlf, N.i. 



Hetllaton,. Miu. 
OisPlilm, III. 
Ml, III ICO, M.Y. 
Mllalnitu, Dll. 
MllauibM, Mia,. 



Tilotb»in,,IO, j; 



LRC ElKltonlco 
EticttaMItCo. 

CmtsI Altoolea Cotp. 
EiKulina, lie,' 

Fifnir BiMlni Co, , Tbt 



' Holaibtids, H.Y. 

' Indipnduci, Kum 
Pblladilpbla, Pu 
Loni mud Clly, H,Y. 
RiaBilliln, Cun, 



N.'Cblci| 0 , III. 
flllklnilu, D.C. 



20(90 

793(0 

2(0(2 



DI*,,Ptaducls Group 
11717 'lapotlil Elicltulc,, Inc.' ' 
TI070 M*lili, lne. 

I2UI Pbllidoipbla Hudit CO. 
1X97. Cluoilit Mlf. Coi. 

'12I3( RIppltEloelllo Co.,: Lid. 



Riaitk, H. J. , 
Buna Pub, Calll, ' 
Palo Alin, Cilll. 

*' . Coadn, H, J; 
>!' 0o»if, H.H, 
Tokyo. Jipu 



2(9(2 

2IW0 

33172 

39030 

3ll(i 



37902 

»903 

onn 

*2190 

03(90 



Fnilul Hililluillcol Cotp. 

Btiliik RiOlo ElKttonin Ltd. 

G. E. Lnp Olalilon 

' . BilaPuk, CInvilud, Oblo' 
Gonitol RidIo Co, Mut Conedtd, Mm. , 

Ctlii Riptgducir Cotp. . j. Hta Rocbtlla, H. Y. 
Giobit Fill Co.' ol'Aaiticn,' Inc. 

’ / : ! ■ ' cutbiidt, H. j: 

Haalllon Miick Co. 

Hialitt-Fickiid Co.. 

G, E. Ricilvini Tuba OopL 
LKitobitrine, 

(tuayek Cull Plodicta Lt<t 

Hoakubuty, Ootula, Cuoda 
P. R, Hiltoiy k Ca. Inc. Indium alia. ltd. 
Mtchuleal Indnalilnptod, Ct„ ' AlnA,0bln 

HInialun Prteiiloa Baulnii,, Inc. M.H. 

totOfCa. CMcam,. Ill; 

C.A, RoiltnnCa. , Entlaaoad, Cain. 



‘ Liaeiilit, Pn 

pait Rill, com. 

Gnuibata, Hy.; 
Cbleiia, III. 



Frout FSC. Hudbaab Sapoliiauta 
HO^l Dim JULY IN9 
HO-2 Dim MOV l«2 












'V i 






ii';V.'- t'/ i' -''- !■■ •:'•■“- -i'A ' ; - '■■\;!'-‘v''vr‘'' ■ V 

Mv!;:v?'h:Stcti« :V:£v- v'i::' : ^■^ ' ^ ■-' 



Ifj- : ■ • ’ -.V, s'-- 



;. ■'/ It' '.i',' ,•■ ■■\. 



Models 4B3A/4B9A 



coDi tisT or MjuiurAcniiiu fcsBiiMM«4) 



"'Ita 



.'. - UUt OMItllfi. C(. ■ - SwW». Kf. 

P«»l»f. »■»!.. Coip>, ,"'■■■ : Otylvetmi), !»•.' 
*7Mt PtlmK Caw. i ;'::'V "^v - CaaMliit Kwi. 
j ‘ MUO Pwaliia* TtmoMtM t laiL Ca. . . : 

■^vf'^saaBiiB^.'Pa;;' 

..' l.’ -tm* WcnwwttFavHrmwDi*,. . ,. WaiWai.lInx 
''.cry iSnjo Rwaa Cninllat Ca. . : ' : ',v. ,,j •aatalaiwr. M, 

, i»U Maw ^aagiay . -' ’ ' tilltaa. laaa.' 

Sim SkallDaMttt. Ca. , , Sahw.)|.e. 

SVm Slagaaa Elictile Ca. CMciia. tX. 

SISSJ Siaalaaa Caip.". • ■ tliiilkW^ H.V. 



' SSSU RwtkaaaCa. Caaaiwlal MMmtHuit, 



■■■■.' ::>:^V:Sj*maBt«L;^-;, , Sa. t»anialt.'Caaa. 
V, HUI SpMWiJtPIbN Ca., iac. TaaaaaiRa^. K 1 .' 

-. ,SUI» SttiRaattactriaCa. ’ MRa Maai,. Ilaia. ' 
■ , SRM* Talaa. lac,, • ' ' ' Sti Bliia.- 

I'.- h;» Tka*aa I latti Ca. ' / Ulialaw. 

, ,,, M 7 tt TriglaltClacItlul lait Ca. ,/ BliiHtaa,. Okla 
«H» aaiaawtnnadSj|)iar.'Ot»t ar ^ ■ , ■■ ■,;• 

.•, ■• :::■• , > : .•acUtBaaia *ic fcwia Cfe' , ■ PlttabaiiR.' Pci 

«IU ttalaanaC ElacWe Ca. '.Oaaaaa.IBeb." 

^ RuR-laataiR ItacWc Ca. - v ■ W.' Vataaa. H.P.H- 

/ .f'' ' NRH RaattiatlacMcCa., lac.' ' Rt» Vci*. pLlf., 
C';iM«M,:RaamiaU:lae. ,»aaWa.Ra»w^ Kawita. 

0 : :l««. Wttafc ‘ 'o ^ ■ ■'■ CWeafa, lll.“ ■ 

. MW . Raaara Rallaaa* OW. WaK Kiaiact' '' 

It Faat,*aa.^-' 

.inn Rliaa Ml. Ca. MictiaiR^ Caaa.: 

A ' ‘ ,V lUIR'MlMMkiaaPraMctCa.. Wc. 

V,'.’.'- 'I " . Sa« 4 aaCll». 

'A''^**** RBaattelaataRaMaaRaWatlac. " ,CWeiMi IX. ’ 

m** l^taCat. lac. ' Uaia# Cll». II.X 

Jmu BaMaaJUR. Ca. ■- , CWci^lll. 

:;i' im HMtlaaliaalc Caw. ^ ' ClaactaaR^ Oala i 

lion RtMkaakRattaCa. Raa* VaiR.; R.V.. <1 

■ PlMt ■ Raa(aa 8 aai»a*a Dlia a( Hanag Ca.. ' : , 

I . " alTaaaa ; ■ Qaiacg. •aaa.'' 

mit RaRRMIa, lac. HllaMaM.IIMa' 

W'?' ’■•Y,v!v ' .Caalac Faaicaat Caw. i . . Pamaa^ ll.t, ' 

.kI ' ; 71311 CaWiMU Caalaaaar Caw. ■' -■■■■ ■• 

'•’.i' ' '. • , ’ lY tlrtaabart* t.t.: ' 

»r,Y,V.::v ' 71 W:^ Dl», atilcCima.ERiBaaCg.;. Yi 

i",'. .■' * ' It. taaJi;. IM. Y 

' I 7 laM ChcwaCaaRaatatCaw. ' caicaiB. III. ‘ 

> 71 W, Cillt., S|riaRCa.i lac, . plc»Riaawv Callt 
' ;,> lusa CTicaw^ EiaaaikKM 

v. 'l' i.Jtm ITT Cacaca llaeWc lac :V taaHaialaa. Catlfi; ■ 

, ' 7 im ClacaaPlaal, HI.HDIC Raraaaa Cawk ; ' 

‘l '/'- 1 Clilf, 

: 7 W 1 C.F. cilia tCc’ . ‘ : CMct|a.llt 

V';/-.'',. 7 IMR CaaftiWa Blear SlabaUalaa lac ' 

1 Wliaaiiliaai: Mc..>, 

; Y : rillt CawaicialFlaattcaec, CMcaRc lX. : 

i, n 7 »,Caialie*wea.,.T»a . . ' »a«.Ta< 

>1107 Cala Call Cc. lac. FwalMac c Rlt 

Y Y;' v:Y:'' ..,, 7 i 7 M; CMcaiiKglahMtaBFRiika CMcap,[lir.' 

, 'V 71 JU *.fc latWCaw.. Cwalaf Blc 

' Wtat OtmmL IL L. 

Y..' :y: 7 I 7 » .ClaaRMt Cc. R,W Hiaaaa Die vJ 

Y,,;^ ■ A ,.A ' QHta^ lit. ■ 

,.V.'AY. . Y/rY: nm:,imCaialaRCa» - HWaaClllilt. ' 

. 71 » ClailMMaaafi. Cc.lBC WIHMSc,. eaRC. ,, 
.1 nSM Mat rail Ca..Blc VIciaiaaalaalcGc, ' 

.;;.y ■ Y : ' CWcM.' Ill 

TIM MMaCaacNlCawi. llacRaalcsWc' ' 

■ ' »aaaRa. tt , 

TIM taaiwl l ailwawiCaw.. Cm> OlcllaaaW, lt.ll,*- : 



Tan RabaitlL HallayCc Lpa Aai'tac Calir. . 
inn. Ilia rKbaalatlaai Fralactc lac CtlCFc 
'v;,71Mt HaaiaaR1|..Ca.,. lac, . Fiiacatca,. laC; 

' 7M7I R.il, HiwaiCa. ' Cllcata, III, 

- 71131 Halltat Dia. at Batkaia laifcV lac 

' ' ' : Y: , Fallariaa. Csllf.,' 

'"'Tini RaikM Fialaclt Olaliiaa at Huiliaa Y 

'A'lticiattCc ' Vy';: : RaapaifBaaeb.'Cliit.' 
THIS Xagana Elactraalc Ca. ; Die at Naitk Raatlcaa 
PRIIlliaCc. lac . HliJiaaltIa, R.T. 
7UU Rntfag Seal coalactar Carp.. NavHaaac Caaa. 

;t. 73SU Ciillii Eltctric, lac. t , : y Raittant. Ctfaa. 

7MU Boaiia N. SantU Ca: ,. Die Wt 

lalaittluiaCY ' j' ' PWlalalRWc Fc 
11731' Palatal Sciaa Fiolacti Inc. ' CMcaic IIL. 
71713* FlidiafIRtclal Rte Ca.' ClAclaaatl, Dliia ' 
737U Caatial lalaittlaaCa., Tht ’ Elyitc Obla y 
13M Ca^ Staaplai t Taol Ca. Y ; Saikon. laC 
, IlHf Jf B Eiactnalca Caw. Biaallic R.T. 

- THU Jaaalaia Ralla Bl|. Caw. y Sai Jata, Callt.. 
71271 lliail.lla lac V .Raataac R.7. . 

7USS l.R. Woac aal Sua llaclmtar, Maie 

Y TWIt MuitllllCaolaaiarCaw.Y: ' CMcata, III. 
7WI R. F. Pralacta DIalaJoa at Aaphasal.laig 



(iiciraatca Cai|.^' 

7Un E.F. MaaaaCc 
'1HI2 tnUnalJaait Railitiaca Cc 
7S11B CTSNaliktalic > 

7S3U Rilka ElocMc CowauUa'a 
7SIIR Lau IlMlnc BtB Cc . 
IMIS tittlataaa,. lac ' 

TUB tart HfR.Cc.' 

1UU C.m.aataaM. 



; Oaakaw, Coaa.. 

. fatccc Mac 

Plllilalililc Fa 
laaMek. lit. 

: Hb.’Vataaa. 

CMcjrc Mt. 
<" Baaflalaoc III.. 
l.ElIC PC 

Saa Fioc 'ica. Callt. > 



Tim laaaaHlllaaBlt CI.'. lac' KkUaa. Haic 
7MU 1.1. Wllic Ca. ' taa laiRtac Callt 

7M3D Cla€li.Baiilaafli. Ole at UaiM Cait : ;y 



niM BMaMl. Cc ' 
TUB RaSlll.lMlac 
■ TgRI BMawCC ■' 



MtS-tt < I 
: iMii a i F. . JatF.’lM, 



. CMwcHt, 
FMlaHaWWc Pc 

antaMw Hr. 



Y. PaatiaatCaw...' Y. . laataaalra.'eillt' 
' TIM .Haallai Elottilc Ca. ' Claaala^ OMa 

Ttru BaHaaalUalaa Btaaai. H.1. 

1 7MS4 ' Oah IfRatactiilaR Ca., Ciyatati taka. III. 

'■v-TTM* laallaCaic. Tlw .■ 

y: . BaaHaiFaclllcaie .: .: ’lt. RallgacaR,. Callt 

r*7t7S Paaltla Batata Cc . : Sia Fiaaclaca, Caht 

Tint PkaaaittaalaalnBfaliaairElaattaalcCc ' 

Y Y, ji^ Faiaoaac Callt 
772S2 .FMIaMiMa near acR Hia Caw. 

y.;y 'y^ y y 'y FIRIaRaWINc'Pc ' 

77142 tealcia Batkiaa R FaaaRw Ca., Fattar > 

' BIwaHalROIe , FMocaiaa,. laR. 

77M TRBEIoatiaalcCaa«aaaatBOIa. CaaM. 1.1. 
TTtlR tiaaiallaainaMtCaw.i RacnnaiOle Y 

RfoMlaa B a : 

777U RaaiitaMaFiaiittaCcY . HonlaBaw. pc 
77SU RaMaruaftCaw. oieUiE. Tuiaacc CWIt' 

' 1I1RS SMaataatOlvlaWaanillaalaTaariailia ; 

. , EllCUt- 

:.na» H|ial |i«calateaw.. V;;, .. RtB.To*. 

TUN UMUMialliiaa lac. Filaac B.A , 
7M2 Tlia«faa.RwiaaHCc '^WaaRc lit 

71471 TII1agBfR.Cc; y . Saarwafa*tc CiHt , 
TRW.SMWaiaCaMaCc : St 'ifiigc Pc 

;7Rtn StaaRatRTkaaaaaCaic. ' . ‘y BaltludnC’ 
'>7ISn TIocatBaa Pialaaw, lac'V Claaoiaai. OMa 

' 7R7M TraoaWwia Entlaowa ' A , Ua Satrtat. Calir 
7IR47 UdollBCc ■ ; , y -'-.y IMirtaaalllc'.llaFi; 

71111 BaMaa KoMBoaf lac Y lOMtaiaaaClIg. RLT, 
ntn .«ta4atRaatHic ‘, . ' ' Haritaii; Cana. 

Yinsi Wmu BfR. Cc:' :y- y:: ORea^ III. 

717n . CaaHoaotal.BliC ElttBuica CoiK yyy' , 

■yy'y ': FWIaMgMa;: Fc 
7SRU ZiaililtaiR Caw. . R«b RaeMla, B,l. 



. HtU Btpea DItlalaagI Saulona Clack Cc , 

, ; , Botililaaa.'R.J. 

BCin IcMIiti Jlllag PioduclaCa. ElltatiUi. B.J. 

IQ131 TlRtaTiltiiliala Eaulpaiat Naa Yaw. R.T. 

MI3t ElaeliaaiclailutiiatJluatlatlae RagbioaR Y : 

' , ' TabtaHlla|EIR$liada(4a.BaaklBttaa. DC. ' Y 
nisi- Uilaat Sailcli. Dl». Raaaa Etactiaalca Caig. 

, ■ yY , ; BalllatfatR. Com. 

. H273 UolM Trcailamtr Caipy RBa Yorii. B.Y. 

H74I Ditaid Elatiric Cow. . . CIriGata, HI. 

. : lonr Btaiaa lac. , RlaatiWa, Callt 

U41C 4cfa Dl». ot Rolaitoliaa Cantiala Co, 

; - I Calaabac Olila,' 

lews Hit Slat Piofacls lac, Oaflaacr. Ckla ‘ 

lUn Attw.Ralitiita Loliil Caip. Baaioitlc Calif, 

. tun HaaauliiB4Co., lac. Ho* Yoih,! B. Y, ‘ 

Uf4D Slattaa, Analil. Cc , Inc. Satlta, Baic,> 
SIQ3D laltiaaHantl Inilttatali Inc. . Drania. Coaa. 
11071 Giayhill Ca. ‘ LaSraait, III. 

tins TflaR Tiaatlaiait Coig. . Yaalca. Callt 

11112 RIatlittiBtEltc, DI«.i LlltaB |nC„ lBC 

Oabtilla. Coac 

11341 Bllllitg Sa*<Xicillaa ' y . ,.,y , 1 . 
Situ lalatnatloaaiRicllllitCow.: El Safnada. Callt. 

llS4L,Riipaa.Eltcbaalcc Inc. Caaktldta. Bate 
tllto SHty Conliole 'Din. Daily RilptitCaw. 

' : ' ' ' VflitttfMt. UtllL ' ' 

13042 Caitai Pitelolda Eltclilc Cc . ' > Skotla. III. 
12047 IpiiltFiiiday Ian.,' CappatHaailt ^ 

Elttlilc Die : ; , : Hobatta, B,t 

12142 Jalftit Eltclioalct DIaltloa at Sptar :'i 

- . CaibtaCc DaBolcFa.,' 

02110 Faitcbild Caatia R taat Coip, ' 

, Otiiata Fiat DInlalaa ! Cllitta, R. J. : 

02201. BtRiiia ladtitilae lac ; Siotaalck, Caoc 
mil Sylttala Eloc'ilc Pud, lac' 

Eltcliiaie TabtDWIiloa . ErpoiIm. Fc ' 
0237k* »»tioa Coip. , Eiif Rawiik,, Hatiitta,. B, 1, 

. S23M IdtebeitH;, Inc., , ’ Cbicapc III. 

12047 Baltit 1 Caalialt Inc, Sptnui Fiadacta 

Rttlabaia. Bate. . 

I21U Fkilllpa-Adnaaca Cnalial; Cc : iallat III. . 
I2lt( Rtiaaitb Pindacit Cow. Baditoa, lie 

12177 RatioB BIr Ca. , Inc - iBaadatack, R. Y,. y 
• 2111 VtcW Eltclnnlc Ct. ^ Ciaraala. Callt 
13001 Rottaia Baabac BIr Cc. taa Raiilte. Callt 
U03O Caw Faatmat Cc ' . CMNIdta, Bate 

YUBM Rtw Hicptalia Ball laailaR lac' 

Patailoiaaib. B.R. 

0112S Dtaaial tajliaamt Cola. , Capacllat Ole 

Batllaplaa. I t. 

03111 ITT Blit aadCabia Ole Laa HaRtltc CBIt. 
13IM VIcliiy Enpiaantlti Catg. SpilatHald; R.I.. 

. 012W Baadia Caip. P,IB Banli 0I». , Rad Raab, B. Jy 
11315 RnbMIl Caw. : Baadalala. lit 

U13B SRiDi, Hinoa R. „ lac ' : Riaaklya. R.Y. 

11300 Ctaliat Sclav Cc . ;• CbictRa. lit 

01501. I|a«m RIn aad Cablt Cc , 

> DI»,j(iriliiaiKaCoip.. ' . iiaabnold Bate 

I30M Baiioatni Caig. Etactwaic Tala Dia. 

FlalaiUld,.B.J. 

137W Uaiia Caiblda Caic Cananaat Piad,. Di. 

Hi* ?Pl* ■ H, Va. 

U777 Badtl Ehr: wd BIr ,, lac. ' HaatlaRtaa,. M 
lint toyd SGI lua Ca. y ' . , ' FaaWc. Ba. ' 
13142 Ainanili rat lait R Rtdia Cc , , : . : todt. R, J. . 
14111 Mca ElKlnatGl lac ’ BittORtcb. R.V. 

K31I Oltitaai Ca. . lac ’ Sat Friaclica. Callt ' 
14411 THBCipacilif pie: , Oiaililc RnR, 

I4S1B SaWaa lac; lloaalailBa. Mdi. 

10404 Raaaloa Baldiffi Coapaay ■ y • Baaataa. R. Jy . 



Pia«: FSCi. Raattaiik Saagtaiapia ' 
R4-1 Dated JULY WO 

R4r2 Bated ROY, M2 



Cllltoa, R.J, 
: Siaoaalck, Caac 



iallat lit 
. Radlaaa, lie 
iRaadateck, R. Y,. 
I Claraalf. Callt 
taa Raiilte. Callt 
CMlaldta. Raac 



Las Raialac Cdit. 
SpilatHaldi.il. X 

, Rad Raob, R. J. 
Baadalala. lit 
Bwtblya. B.Y. 
CbicsRa.llt 

lisabnald Bsac 



HnatlaRtaa,. lad 
■' Paatei,. Ba. ' 
, tadl. R.X, 

' BitaOBtcb. B.V. 



: ,Y ■■ 



012lfr>5 






' 'V '. r- ‘ ' < ' • 



COM UCT OPMANUPACfUilM (C«MtinMa4) 






SkctioaVl 

Tiiblce-a 









WmM 



fy-p:- i: ; ,v 

.. mn, •.>. (iKiMits t C*. te FmelM^ Cilll^ ' 
,'UUa .KoiMlirt*. IM. ■ NMto^ Com. 

' , . CSSII SiMitts IhMMi C*. . ■■ , ,::C«e^ ML 

; < ^ CIIRMPrKltio»Ptidiet*Ca.» toe. 

■y-/;'; ■'< '-■ ,' V •! ' V ,,CliRntltltfits.' Pi, 

IU» Prttil4w*itlMPM0lictBei<9.' V Ol|lii. aklB 

, . HU4 RodiCoqt. tt AMtIciC 'Eltctnale : : ' ' 

Cmr. ( Btvtcn Dl». 

■OTM CillLv 

i mil PMIuCMRt'*MM(LnU*liDI«lilul 

-.V'.v ' : LMi4»i«,pk^- 

: . 1717) iRttliiiFIkraiiiaiUiPmdicti Cs.. ' ' 

jMptMdiM^ WIL 
,'17114 VaRatwit RoimlJK. Sm PnKlaca,.'e*ML' 

. ,,■ I7M9 Tomi Wk, C«i.; ; ■ ■ Pradi^sik 11.1, 

j HtK .Catl»Ma*a. IK. • ■ , Lualt, ML 

nzn -tnlMMIaul litisli^ |j)C ' JL Piilr Mm, 
,.' HIIt ’FilnlTiliiilitMtRMIkSiiirp. Ctinw, ».), 

, IHH SMMtUmvlM. - ; . kX .' 

, asm ' b«|lM ElKtrte C*,' . *■ ' '■■ ■, OiRImL ediL : 
’MU Until* T»a»l»mt» C*. CWcifa, 117. ; 

, . ,1 M 17 S uSRibktrCay, CuiMMlii* t PtiiUn > . . : 
-p-i rP !'Vr-y‘lFl«4. ■ .' Pufilc; XX' 

'lK*0'RMrin|Iaf1nMfintCL:;: ‘ SanFmacIlcs, CallL < 
lUM CaiMi Sirini Mlk Ca. jtw FlMcIsa, Csll7, ' 

V ' > «U«' WlMQIaCI liiMilittCB. , El Hutx CnIIL 

, lllU-RMtalMtiUUCat. ■■ r CIHtlRB,. 117^' ■ 

f.r'|.vr;llM»,y*»|i4tnc;,'-'^^^^^^^ ' AmMatat. UK*,- 

lll»: Oali Elictioiilu.Mnc . ' : Colwtav Pair., 

. ,11112. SlwCnis.y,. I ■:■ Rlllatt Bra«», Px 

SIT]) SiMaa H7|.' Ci. , 'lac : / vaafltld^ Ban, 

IU274,IIF Ua»alBa*atCa. - '' : Ra*»M*CltF, Cdlf. 

‘ IDO HaaayMlt Inc, WeraM tela OW. P"-\} P'> i 
' , FfaaaojL III.' 

' ;..i\ IlMt Naa«;llna, Janni Ca, V . Oakla**: Calif. 
HIM' ThaCoanacIsrCnpi , > . Paaludy, Baaa, : 

• ..r iZiU HiaatQalleal'Cs.. Inc, . Rncliatttr, X V, 

• ■ nUit Haiaaraafi indnaltlra, lac., i nlia aHadiitna, Calif. ' 

Ht» Tantami Iniulalt* Ml* Ca, , In*., ’ 



; y HUf :6aiiaialeailBCait. ; , . Saanm*, *.), 

MI« R^HiMCX, Cn»a. Bt».,'laX ' 

Caaw, OanraBona guinea, tea. 

Mill Sclonline Elaetraalca Pndait*, IncL ; , 

■(' . LaaataaX Calx 

«U* Tna*-ftt tiaatrie. tax Bamaili, ».X 

saiH Cartla»ftl||K Caip, ElKtranlea Qlx , 

; Cart Pteioa, ILL . 
yl H222 li«»caaataaca»». • Oiialan.Px* 

H)19 TnHUaPfnaietallaiacacCaaaaantaOla,. ’ 

^ ' , ■ t y.' Hanllattw. InX 

r KUa Bln Clnlb Pralucli, Ine. . , ■allwa*. |IL 

i MU BtKiitaaPmaa*Alnaln«aCaQ. 

' ' Opfgfttff, Hatt 

. HM BaBiaciallElKMeCx ClIeaaat llL ' 

, . W23 Caaiii P. PMlMck Rtatarekafx Inc. 



SUM MIlK PraaKliCaip. r 
tS23l CaallnaitatCannKlttCniB,' 
SHU taacnflBft. Cx, lax 
M2H ' Laita Ilattelix lac 
'>:IUU RallanalCallCx ' . 

H271 Vllraatm.lax 
I Hiaa CailasCaiR. 

HIM BaUaUMfl. Cx t’>, ' ’ 
nm OaiMlKiileCx, lax 
. UIW SaaaaBIxXx,' " 
-UMI.BatlMBaarCx'':./ 

’ MU’ Maikni LabaialariM ' 

,i: MS) Rl-Q OIL af Raraaaa Caqa..' 

; MU Taartxinn B d ian a r lax 
' MM MaaBKafMtwIntCx " 
MU) CatllaaiatniCx 



. MaxL FIx 

’ ", ■M*al*x n.*.' 

LaaglilaM;. XF. 

: Mtlaall, CallL 
SRartlaa, Byx, 
■<14|aaa>L Coax 
mantanal*. R.L , 
Caicaix Ilf., 

V,;. , irianWIx IM. 

■ Raiiax ,IIL 
CIHeiix MX’ 

' , Saaayaalx CaljL 

, -..ivQltra, X»; ' 
BL Canaff,..tlX 
taaRftalax' Calif. 



U332 Iiloania Elaclileptn*. lax 
Saalcaaluetar DI»4 " ' 
DM) RoUina an* BanaC Inc. y 
naifl SlaaantBli. Cx lax 
»a7»'tF„Caaliala ’ 



■aaanaix Baax MJM Catlhatoix Cx 
aM*C|tp. Calir. MU Wcn«aa«RtaKla7ax.)nx, ' 'twlla^, Btax 
- y.',,’ y." ■ ; '1?5« Ea'catTiaBifamanCx ■ '"lOalilaiX CallL 

I Ffiaavi;. Ill,' ' " 970« ln«utrtal! RaWnlai Riai Cx. Inlailaa, X2, 
Qailan*. Calif. ITSffl Rutaaatie 1 PrKlalaa BIr. En|lawa<L R.L' 

Paa4a4y,Baax : >*7173 |lna»Batlatn*CatX.‘; ■■ , Vankarx XF. 

floeliaitnf, X», . S7M tlltaa SytHa Inx,, Rdlar-Baaliaa ' • 

MBdaitip, Calif. ’ ; : cauax Dl*. , " ' ' Rt« Rnelitllx XF. 

• . M« »-Traaelx lnx ■ ■ . :i Jaaialex XF. 

Ta«nite»a. X MM RaabarTaci, Inx ; ' GaiKnx CHIL 
; mn HaalalltPacJiart Cx, Bnaalti^illx Z, 
falaia,. Baax . , ’ , , ■ ; , . . y paaa^anx CallL 

Bt« Faik. II, F, M7I Blcndat. lax ta.. Patadanx CallL 

BaaaHalo’,1 Ohla , . 917)1 : JialachaCnip,. , ’ ' Baatanatck. XF. 

1 Ll»ln|ilan, B.7, ' ' ' • 



)«7t ZitaBfR."Oxy : 'Bailuak. Calif. 

. H73t G««ilBlllilax. ElKbanlciDia. 

Blaaaaitallx IHaa> 

H73I , Fawa Dia. of HavlitlPaRkai* Cx 

i' • . Pali Alta. CallL 
HUt Ram Hllla ClKtnalcit lac . QIk Caat. B.F. 
tt)7R latanatlcaaf ElKlnale Rauareft Cnr*. ^ 
y .• ‘ Ciltf 

ntU CalaabliTKlwIcal 'Catp. Rax Fail. P. r, ' 
H3U VariaaAaaaclaM ' Paid AtW. Clllf. 

,))}7I AtlaaCorp. Kacitailtr, teat 

Ml) BaiUaltlnX ElKLPiatlactsDIa. : ^ 

• I',-. ■ ly ■ SaaBx'aa, Cdlf, ■! 

)97IIZ Caninil SwI tell Dlalilaa. Contrail Co, , 

; .'oFA«^ E7 Saiaado,. CallL , 

99flM Qataiai ElKinnlaa Coip. EikAman. XF. 
mat WlcaCorpanilaia . ladlaaaaollx ta*. 

MHI RanlraadL lax . BaitaiL Baax 

))M HalfkaaElKliaoleaCoixy 

, Saalcoadaalni DIx EltelxCallf. , 

SDU TaclMdlaDilaitruaar Carp, at Calif. , 

, , : , ,;i Raanaip Par*. CallL,', 



TNt FCAtURIRi; HP VEBOQRStlAFE RQ RUBBER 
AUI6REB.III THE LATEST SUPPLCBEUT TO THE 
yFEDERAt. lUPFLF CpDE FOB BARUFaCTURERS 
■HAROICQX - '■- ■■‘.1 



QtQlF Baica Taal aa* Dia LoaAaplix CallL 

.000011 BaataiaCaltOla. ai..latanaUelnX, tax ' >•' 
y - . y •■.. ‘RamooCeilF. CaHLi.' 
11 OSOOZ WIlax kttOltc PiaXcta Caip. , Baxarii; XJ'. ' 
i QOOAA prlHiRRadaElMlnnlestM ' 

'I \ ' Rataio|lan„ 0,,li. ■ 
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Model 493A/4B5A 






($) MANUAL CHANGES 

manual describes Model 4S3A and 495A instruments witli serial numbers prefixed 350->. Chiuge the 
; ^ m a n ua l as' indicated belc^ for sbrials indicated. 6 .< For. other' serials, either a different manual or a chaise 
. shest is required. If the prefix on ycur instrument is pot specifical^ mention^ either here or on a change 
r,"' ' aheet, thb correct inforinatton can be obtained from your Hewlett-Packard Field Office. 



: '.-‘t 



Instrument Serial Prefix ^ Make Ma nual Changes InstrunieM Serial Prefix Make Manual Changes 













vcBAKGE 1 v;/;: ‘ 

,The ,tum-on time-delay is 3 minutes rather than 90 seconds. Change. reference to this delay ; in Figure 3-1, 
4-5, 5-2, 5-10, and 5-11.; and in paragraphs 4-24 and 4-25.^^^^^^^^ v >' ’ 

i i Tables 6-1 ud 6-2: Kl; Chimge 0 Stock Number to 0490-003^ Mfr. Part No. to 6N0180T. 

. : V, ^ ' . Mfr. Part No. C20; TQ 1. ■ 

/.\;:y;;..yy'^l®t«:,<®stockifo. ^ •-■ -•■ 

:cHANOE2 

Figure 5-l2: ■' 

. CIS; Change value to 0.015 uf / 

: .i R&l; Change value to IM ■ '..i ■ 

• Tables 6-1 and 6-2; ' 

Change to; C15 0160-0062 C: fxd, paper, 0.015 j*f ±10% 3000 vdcw 56289 iaaoiK^ t 

R51 : 0687-1051 R: fad, comp, 1 M ±10%, 1/2W Sm? } 

■ Delete 0160-0384 and 0687-2151 s ^ , EB1051 1 



■CHANGE 3.^ :„;'v '. ,;y ■ 

, Figure 5-i3. Modulator Board (AlOl): Change as illuotrated. 
Figure 5-M. Modulator: Chaise as illustrated. 

■.:..v;'Table 6-1; . • , ■■■■■,■ ■. 

, • , Delete all items with 400-serles designations. ' 
i Insert;, i ' y.yy-y 



®4yy-v.y'yv; ; : 'yy'. ; yy^,: ■ 


y-;.:..Aioi 


49dA-65C 




, C103, C104 


0150-0052 


;'yy;y;yyir:yy';.':y’ yy ;y y ' 


C105 


0150-0012 




C106 


0140-0216 


y- *' ' 


C107 


0140-0146 




. C108 


0130-0013 


..^yy.rvyV.riT; r y.','. . ' • r ^ .... 


' Clio 


0150-0015 




Clll 


0130-0017 




C112 


0140-0225 




CR103 ; 


1901-0030 




CR104, 




p3'y^yyyyy^.yyyyyy.y'‘. -V: y" 


CR105 .■ 


1901-0025 


4*--; j'pf 1 .■ .-.-J- r-. 


CR106, 


1902-0163 


V'^yy-'y y^y"'- yyyyv 


CR107> 




■^yy'yyyiyyyy- vyr-i' yy; y,-/: 


CR108 


1901-0030 




QlOl » 


1854-0003 




. . R104 . 


0693-4741 




>; Rios, .,-y; 




ipSiS®S'i-;S 


Ri06 ' 


6693-1531 


R107 


0727-0246 




R108 . 


2100-0094 


. R109 . 


0727^0226 


^y: 




ryy.y yy vi' ' 


liyylcyyyw* 














i>,aVv*/ V Vi' •* {.r.l: v 







C: fad, cer, dual, 0.05 /if ±20%, 400 vdcw 
C; fad, cer, 0.01 fii ±20%, 1000 vtlcw 
C: fad, mica, 120 pf ±2%, 300 vdcw 
C: fad, mica, 82 pf ±5%, 300 vdcw 
C; var, cer, 2-12 pf 
C: fad, TIO-, 2,2 pf ±10%, 500 vdcw 
C; var, cer/ 8-60 pf, 600 vdcw , 



0693-1531 R: fad^ (ciomp, ISKohias ±10%, 2W ' 

0727-0246 R; fad,^ dep c, 600K ohms ±1%, 1/2W 

2100-0094 R: var, comp, lin, 50K ohms ±30%, 1/4W 
0727^0226 R; fad, dep c, 250K ohms ±1%, 1/2W 




vft; 

-I 






Mi-’v 






Appendix I 



M6deU93A/495A 









MANUAL CHANGES (Cont'd) 



Table 6*1 (cont'd) RllO 
Rill 



R116 



R112 
R113 
R114 
R115, 

R117, 

R118' 

R119 

R121 

R122 

R123 

R124 ' 

R125 

R126, R127 
R128> 

R129 
R130 
VlOl 



0693-8231 

0687-4731 

0687-1231 

0693-6831 

0600-1041 

0693-2731 

0693-1531 

0727-0292 

072lf-0255 

2100-0144 

0727-0208 

0730-0093 

,0727-0149 

0727-0245 

0773-0010 

0667-1521 

0687-4741 

0686-6845 

1933-0005 



Rr lxd, comiv 82K obms elO%, 2W 
R: txd, comp, 47K ohms elO%, 1/2W 
R: comp, 12K ohms ±10%, 1/2W > 

comp,;' 68K ohms ±10%, 



comp. 



R: fxd, 

R:lxd, 

■R: fxd, comp, 
R; fxd, comp, 
R: fxd, dep c, 

' R: fxd, dep c, 
R; var, comp, 
, R; btd, dep c, 
R; fxd, ' dep c, 
R; fxd. dep c, 

, R:&(d, dep c, 



2W 

lOOK ohms ±10%, IW 
27K o^s ±10%, 2W 
ISK oiunB ±10%, ^ 
3M±1%, 1/2W 
800K ohms ±1%, 

250K obms 
lOOK ohms ±1%, 

516K ohms ^1^ 

7.96K ohms ±1%, 1/2W 
, 500K ohms ±1%, 1/2W 
R; fxd, mfgl, . 85K ohms ±5%, 5W , 

R; fxd, comp, 1. 5K ohms ±10%, 1/2W 
Rr^fxd, comp, 47 OK ohms ±10%.. 1/2W 
R; fxd, comp, '6B0K ohms ±5%, 1/ZW 
delectron: 7734 



2W 

1/2W 

1/2W 

IW 





vio 2 


1940-0007 


Tube, electron: dB2 ' , >' '' 


rtv,V-''':.;Vvi-:' :'V. 


■■ V103 


1933-0004 


Tube, electron: 6U8A 




v::--':'.'vi04 r 


1923-0043 


^ Tube, electron: 6EW6 






1200-0048 


Socket bibe: 9 pin, mlnat ’ 




^ :XV102 


1200-0047 


.Socket hibe: 7 pin, mlnat w/ears (for pc) 




’ . XV103 ' 


1200-0048 


Socket tube: 9 pin, minat ' ■ 




, ; XV104 


1200-0047 


' Socket hibe: 7 pin, minat w/ears (for pc) 


,-V-' 


■■■- 'Table 6-2:•0^.■;,'^^ 








Delete; 0140^0149 


0727-0237 


* 0765-0008 0727-0282 




, 10140-0208 


1002-0026 


0727-0283 0727-0286 v 


i 


' , . 0130-0016 


0687-1041 


0727-0165 0690-2231 




, ' 0140-0203 


0727-0252 


.0727-0230 0767-0010 


V’',' ' ■ '• 


0150-0011 


0690-8231 


0727-0235 0693-5631 




0140-0194 


0690-4731 


2100-0096 0727-0332 


, 0687-3331: Increase TQ to 2 r 




0727-0221 ' [ I: ’ , ' 




' 0727-0276: Decrease TQ td 1 








1 0773-0010; Increase, TQ to 2 








: 1901-0030: Increase TQ to 20 






'r'l'! i' ' S 


0150-0012; hicrease TQ to 3 








: 0130-0013; Decrease TQ to 1 


' ■ ■ '■ ■' ’ •' ' '■ : 


'■ ' t 


■ f ■ ■ 


0727-0248: Increase TQ to 7 






rv r 


2100-0094: Decrease TQ to 1 


---ly _■ 


’ ' V ■ 1 / ■ ' 


mi! ’-'- • 


' 0687-4731: Increase TQ to 2 







Add: 



:;t;^ 



■’/iV.r 

pvt);;.'.; 






0130-0017 ; CJ var, c^r, 8-50 |if, 500 vdcv : 
0140-0146 ,C: fxd, mica, 82 pf ±5%, 300 V(icw 

0140-021,6 C: fxd, mica, 120 pf ±2%, 300 vdcw 

0140-0225 C: fxd, mic^ 300 pf ±1%, 300 vdcw 

0150-0015 C: fxd, ,TiO„ 2.2pf±10%, 500 vdcw ‘ 

0686- 6845 R: fxd, cdmfi,' 680K ohms ±5%,’ 1/2W 

0687- 1231 R: fxd, comp, 12K ooms ±10%, 1/2W 

0687-1421 R: fxd, comp, 1.5K ohms ±10%, 1/2W 
0693-1531 R: fxd, comp, 15K ohms ±10%, 2W 

0693-2731 R: fxd, comp, 27K ohms ±10%,’ 2W 

0693-4741 R: fxd, comp, ! 470K ohins ±10%, 2W 
0693-6831 : I ;R: f^ comp, 68K ohnis ±10%, 2W ' 

0693-8231 . R: fxd, comp, 82K ohms ±10%, 2W 

0727-0149 R; fxd, dep c, 7.96K ohms ±1%, 1/2W 

, 0727-0226 v R: fxd, dep c, 250K ohms ±1%, , 1/2W 

0127-0255 R: fxd, dep c, 800K ohms ±1%, 1/2W 

0727-0292 R: fxd, dep c, 3M ±1%, 1/2W 
0730-0093 ; R: fed, dep c, 516K ohms ±1%, IW i 
1902-0163 Diode ^ 

1933-0005^ ; 

1940-00<^ 

2100-0144 Riivar; .comp, 250K ohms i > 



72982 


557-019-U2PO-34R 


1 




.72138 


DM15F820J , 


1 


1 


72130 


DM15F121G-300V 


’T 


1 


72138 , 


.> DM15F301F-300V 


1 


1 


82142 


Type JM ' 


1 




01121 


EB6854 


1 




01121 


EB1231 


1 


1 


01121 


EB1521 


1 


1 


01121 


HB1531 


3 


1 


01121 


HB2731 


'■ 2 . 




01121 ' 


K34741 . 


1 




01121 


HB6831 


1 


1 


01121 


HB8231 ' 


1 




19701 


DC1/2CR5 obd# 


1 




19701 


DC1/2CR5 obd# 


1 


1 


19701 


DCl/2AR5obd# 


1 




19701 


DC1/2CR5 obd# 


1 




19701 


CD1R5 obd# 


1 




28480 


1902-0163. 


. 1 




07138 


^ 7734 


1 


1 


66684 1 


, obd# 


1 


1 


11237 


Type UPE -70 obd# 


1 


1 



i-2 



01280-2 









012B0-2 



Model 493A/495A 



Appendix I 



OUTPUT 
AMPLIFIER 
VII 
6E 



CURRENT SINK 






I 



cm, HIGH FREQUENCY COMP. 






HIGH FREQUENCY COMP 



DIFFERENTIAL 

AMPLIFIER 



•HO 






jr 



REFERENCE TUBE VI02 









GAIN LIMIT RI2I 



/ 



SERIES REGULATOR 
CONTROL TUBE 
VIOI 
7734 



RlOe, -350V ADJUST 



Figure 5-13. ; Mtx^ator boar d ( For Change 3) 









manual CHANGES 
MtCROWAVE AMPLIFIER 
MODEL 493A/495A 




Make all corrections In this inanual according to errata below, then check the foltcwing table for your instrument serial pre- 
fix (3 digits) or serial number 18 digits) and make any listed change(s) in the manual. 



ANEW ITEM 




Add pin 7 beside the ORN lead of T1 and change the 
voltage table below to show the BLU lead to pin 10 
for 1800-2400 volts, pin 1 1 for 2400-2700 volts (the 
ORN lead remains connected to pin 7). 

R53: Change I'M EC" to read "anode type". 

TWT V7r Delete wire colors and references to SYL TWT 
and MEC TWT. 

Page* 5-16, 5-17, Figures 5-13 and 6-14: 

Change note for CR405 to read "install for tubes having 
negative grid voltage". 

Page 6-6, Table 6-1: 

Change V403 and V404 to Electron Tube: Triode-' 
Pentode 6U8, HP Part No, 1933 0014. 

i Page 6-7, Table 6-1 : 

Change Frame in MISCELLANEOUS to HP Part No. 
5060-0732. 

Add Conditions of Warranty page attached. 



- ERRATA 

PageT-0, Table, 1-1; under AMPLITUDE MODULATION. 

Change Sensitivity specification to read, "A modulation 
input, of -20y peak or greater reduces the RF out- 
put by more than 20 dB from dc to 50kHz. Above 
50kHz, modulation decreases approximately 6 dB 
per octave." , 

Under GAIN VARIATION, WITH FREQUENCY: ’ 

^ Change SmalliSignat specification to read, "5 dB or 
less across any 10% of the band, except the 495A, ^ 
which Is across any 300 MHz of the band, 10 dB or 
less across the band, except the 493A, which Is 12 dB 
or less across :!he band." 

l 1 

Page 4-6: ; 

Delete all entries, (reprint of previous page.) 

Page 5-14, Figure 6-11: ' 

Indicate location iiirovided for R69 (beside R34), arid in- 
dicate location provided for R66 (beside C16). 

! ■ ' . ' ' 

Page 5-15, Figure 5-12: 

Indicate on, schemiitic that R66 and R69 are selected for 
correct Helix overload trip current. R69 is connacted 
bepiveen pin 4 ol helix relay K3 and the junction of re- 
sistors R37 and REB. Complete the connection be- 
tween terminals El C and El E. 

Delete Notes 6 and '7, 

\ M. I - ■ . . 




CHANGE): 

Page 6-6, Table 6-1 : Change R417 to HP Part No. 0727- 
0236. 

Page 6-6, Table 6-1: Change T2 to HP Pin No. 9100-0299. 

CHANGE 2: 

Page 6-6, Table 6-1 : Delete the existing reference to V7 and 
replace with the following: 

V7 1952-0017 Electron Tube: TWT 4 - 8 GHz, MEC 
(493Aonly) 

V7 1962-0022 Electron Tube: TWT 4-8 GHz, MA 
(493Aonly) 

V7 1952-0019 Electron Tube: TWT 7 - 12.4 GHz, 
MEC (495A only) 

V7 1952-0)23 Electron Tube: TWT 7 - 12.4 GHz, 

i MA (495A only) 

Page 6-10, Table 6-2: Delete entries for 1962-0010,1952- 
0016, 1952-0017 and 1952-0019 and replace with the 
following: 

1952-0017 Electron Tube: TWT 4 -.8 GHz (493A 
only)/il312MECM4278C 

1952-0019 Electron Tube: TWT 7-12.4 GHz 
(496A only) 11312 MEC M4273C , 

1952-0022 Electron Tube: TWT 4 - 8 GHz (493A 
only) 96341 MA 2344 

1952-0023 Electron Tube: TWT 7 - 1 2.4 GHz (495A 
only) 96341 MA2345G 





•t 
■ I 




Page 5'12, paragraph W4 <hoth Models 493A and 4S5A): 
Add introductory par?graf^s to read: 

'To change a Model 493A (4 r- 8 GHz) to the 7 - 
12.4 frequency range, the 00495-6001 Air 
Duct Assembly must be installed, and is if;tcluded 
' as parr of the Replacement Kit. TWT, HP Part No. 
495A-9SA. 

To change a Model 495A (7 - 12.4 GHz) to the 4 - 
8 GHz frequency range, the following two parts 
must be ordered: Bracket, Fan Mounting, HP Part 
No. 489A-85B (includes 493A-type air duct). The 
00495-6001 Air Duct Assembly Included in the 
! 495A is not used with the 4 - 8 GHz frequency 
range TWT." 

Page 6-7, Table 6-1 : Parts List, under MISCELLANEOUS: 
Delete HP Part No. 3150-0019 Air Filter (495A only). 



CHANGER: 

Page 6-2, Table 6-1 : Change A200 Assembly to HP Part No. 
489A-65E. , 



Figure 1. Model 495A Alr Dtct Assy, 00495-6001 



Page 6-5, Table 6-1 : Change R205 to HP Part No, 2100- 
. 1767. 




i CHANGE 5: 

CHANGES; , Page6-3, Table l6-1t Change K2 to HP Part No. 0490-0746. 

' , ' Under K2 listing, add: 

Figure 5-3 and Parts List (Mode) 49feA only): An Air Duct ; i; HelaySocketj HP Part No, 0490-0751. 

Assembly, HP Part No. 0049&6001 Is mounts between i f' Relay Retainer, HP Part No. 0409-0750. 

the fan housing (above FI LAM ENT ad just R306) and . ) ;/ ; 

theTWT,V7. This air duct assembly is shoWn In Figure ■ ' ' . : ' ' 

11 Note the dust Is straight for the MEC TWT, and bent I; , ; ' CHANGE 6: 

to an angle with the flap inserted for the M A TWT. In 'I 

each case, the air flow is forced directly onto the TWT ^^3® 5-6, Figure 5-3: Replace existing Figure 5-3 with 

collector. Included in the 00495-6001 assembly is a attached copy. 

finger guard which Is to be used in place of the air filter Page 5-15, Figure ^12: Add chassis part K4. Connect as ' 
, • and should be mounted onto the fan behind the rear, ‘ ' shown in partial schematic below: 

panel. This finger guard h available separately as HP Part 6-3, Table 6-1: Add K4, HP Part No. 0490-0026. 

No.316q-0099. ’ i 




NOTE ' ' 

RELAY SHOWN DE-ENERGIZED 




Page 5-17, Figure 5-14 and Page 6-3, Table 6-1: , Add chassis CHANGES: 

part CR103, Diode;Silicon, HP Part No. 1901-0033. On 
I schematic, connect CR103 anode to A400 pin 8 and cath- Page 5-13, Figure 5-10: 

. od to ground. Replace existing Figure 5-10 with the attached copy. 

Page 5-17, Figure 5-14 and Page 6-5, Table 6-1 : Page 6-3, Table 6-'. 

Change R38 to R:FXD, MET FILM, 988K ohm, 1%. ’AW, Change FI (115V) io 4 amp. HP Part No. 21 10-0055. 

HP Part No. 0698-3545. Change FI (230V) to 2 amp, HP Part No. 21 10-000i 

Change 839 to R:FXD. MET FILM, 1.1 Megohm, 1%, Change J3 to HP Part No. 1251-2357. 

%W, HP Part No. 0757-0139. Add K5. Relay: 3PDT, HP Part No. 0490-0124. 

ChangeR54toR:FXD, MET FILM, 2000 ohm, 1%, ’AW, Page fr6. Table 6-1 : 

HP, Part No. 0757-0824. Change S2 to HP Part No, 3101-1272. 

Change R55* to R:FXD, MET FILM, 402K ohm, 1%, ’AW, Change W1 to HP Part No. 8120-1348. 

HP Part No. 0698-4022. 

Retain the asterisk (•) to indicate FACTORY SELECTED 
PART, TYPICAL VALUE GIVEN. ' CHANGE 9; 

ChangeR56toR:FXD.METFILM,500Kohm, 1%, ’AW, ■ . 

HP Part No. 0757-0052. Page 6-3, Table 6r1: 

Change R58 to R:FXD, MET FLM. 402K ohm, 1%. ’AW, Change DS1 and DS2 from HP Part No. 1450-0048 to 

HP Part No. 0698-4022. HP Part No. 1450-0419. This changes the front panel 

Change R59, R60, R61, R62, R63, and R64 to R:FXD, lamps from red to white to conform to lEC recom- 

METFILM,604Kohm, l%,’AW,HPPartNo.0757- mendations. - 

0155. , ^ 

Change R65toR:FXD, MET FILM, 215K ohm, 1%, ’AW, CHANGE 10: 

HP Part No. 0757-0127. 

ChangeR67 toR:FXD, MET FILM, 1 Megohm, 1%, ’AW, Page 3-2, Table 3-1, Step 1: 

HP Part No. 0757-0059. i ■ Change all ti.ne delay references from 90 seconds to 120 

Change R68 to R:FXD, MET FILM, BOOK ohm, 1%, ’AW, seconds (three places). 

HP Part No. 0757-0052. Page 4-5: 

Page 5-15, Fi;,ure 5-1 2 and Page 6-5, Table 6-1; Change all time delay references from 90 seconds to 120 

Change R2G2 and R203 to R:FXD, MET FILM, 1000 seconds (four places). > 

ohm, 1%, ’AW, HP Part No. 0757-0159. Page S^l 3, Figure 5-10: 

Page 5-17, Figure 5-14 and Page 6-5, Table 6-1: Change K1 to 120 SECOND TIME DELAY. 

Change R404 to R:FXD, Met FILM, 750K ohm, 1%, Page 6-3, Parts List: 

’AW, HP Part No. 0757-0137. Change K1 to HP Part No. 0490-0933 RELAY:TIME 

Change R406 to R:FXD, MET FILM, 215K ohm, 1%, DELAY, 120 second. (HP Part No. 04904)933 is the 

’AW, HP Part No. 0757-0127. recommended replacement for HP Part No. 0490- 

Change R413to R:FXD, MET FILM, 1.5 Megohm, 1%, 0135 in all models 493/495 Microwave Amplifiers regard 

’AW, HP Part No. 0757-0156. regardless of serial prefix). 

' Change R41BtoR:FXD. MET FILM, 12.1K ohm, 1%, 

’AW, HP Part No. 0757-0841. CHANGE 11: 

Change R416 to R:FXD, MET FILM, 287K ohm, 1%, 

’AW, HP Part No. 0757-0154. Page 6-6, Table 6-1: Add V7 1952-0031 Electron Tube: 

Change R419toR:FXD. MET FILM, 100K ohm, 1%, TWT 4-8 GHz (WJ) (493A only) 

’AW, HP Part No. 0757-0367. Page 6-10, Table 6-2: Add 1952-0031 Electron Ttibei TWT 

Change R420 to R:FXD, MET FILM, 1.5 Megohm, 1%, 4-8 GHz (WJ) 

’AW, HP Part No. 0757-0156. 

Change,R422andR424toR:FXD,METF)LM, IMeg- ACHANGE12: 

ohm, 1%, ’AW, HP Part No. 0757-0059. 

Change R423 to R:FXD, MET FILM, BOOK ohm, 1%, On page 6-2, change C11 to HP Part No. 0160-4050, 2 X 

’AW, HP Part No. 0757-0052, 3.5/iF,2KV. 

Change R430 to R:FXD, MET FILM, 200K ohm, 1%, On page 6-6, change V7 to HP Part No. 1952-0035 (Model 

’AW, HP Part No. 0757-0128. 493A only) or HP Part No. 1952-0036 (Model 495A only). 

Page 5-17, Figure 5-14 and Page 6-6, Table 6-1: Change ' In Parts list, delete air duct assembly. with new TWT, forced 
R431 ,to R:FXD,MET FILM, 365K ohm, 1%,’AW,HP aironthecollecto'S eno ->f the tube is not required. 

HP Parf No. 0757-0865. 







HIGH VOLTAGE 
CEVEL ADJUST 
R67 \ 



HIGH VOLTAGE 
BOARD Al 



El 

BOARD 



GROUND (EIA) . 
HEATER (EIB)' 
HTR/CATH (EIC). 

GRID (EIO)- 

CATHODE(EIE} 



CATHODE S2 

CURRENT SWITCH FILAMENT 

ADJUST, RB3 CIIA/B 119/230 AtXIUST, R306 



\ 

cauXqn 
f . iK wansm 






Hi til* 



'^r-r/.n; 



V01.T*P‘ 



-3B0V 

•ADJUST 

R40B 



LOW FREQUENCY 
ADJUST, C4II 

i 1 

CAIN LIMIT 
ADJUST R 4 I 6 



: ^MODULATOR 
U BOARD, A400 



CR302 



CR303 



ANODE (EIF)' 



HELIX (EI6) 



COLLECTOR (EIH) 



CI02A/B 



I M20I 
METER 
SENSITIVITY 
R20B 






C30IA/B 



CONNECT DC CLIP-ON MILLAMMETER 
PROBE HERE TO MEASURE HELIX 
CURRENT 



Figure S3. Model 493A, Top View 
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CONDITIONS OF WARBANTY 




BACKWARD WAVE OSCI LLATOR TUBES 
■ AND '■ 

TRAVELING WAVE TUBES 




' I Microwave (6WO, TWT) tubes are warrant^ to be free from manufacturing defects for a period of one year 
i 1 : from date of purdim from Hewlett-Packard. The Hewlett-Packard Company will process warranty claims 

I , ^ for customers on tubm which were sut^Ied by Hmlen-Packard for use in Hnwiett-Packard Instruments. 

' : “In Warranty" tubtfs purchased from Hewlett-Packard must be returned immediately (not to exceed 30 days 

from date of failurd) with a completed warranty Claim Form, to your loi‘,il Hewlett-Packard Sales and Ser- A 
' vice Office. Addresses are listed In the instrument Manual. Be sure to pac^the tube In accordance with the ■ 
Packing Imvuctionis listed on the Warranty Claim Form; warranty allowance cannot be made on tubes re- 



Instructions for filing a warranty claim are listed on the "Microwave TubeWarranty Claim" form which is 
f ' included ^th the Operating and Service Mamial for your instrument This form is also iricluded with re- 
' ' j^cement Microwave tubes supplied by Hewlett-Packard. Additional copies may be obtained from your 

local H^ett-Packard Sales and Service Office. (Please ref: HP Stock, No. 9320-1865.1 

' , ’> . Aftdr expiration of this warranty, Hewlett-Packard specified replacement tubes can be obtained front your ' 
local Hewlatt-Packard Sales and Service Office. . 






WARRANTY CLAIM AND ADJUSTMENT PROCEDURE 

(or microwave tubes supplied by the 
HEWLETT-PACKARD COMPANY 
for use in Hewlett-Packard Instruments 



l/C',1 , — 1 1 

The procedure described below is for use within the United States. For warranty claims arislnv outside 
’ the U.S.A., before returning the tube, fill out the form on the reverse aide and send it with a request fnr 
shipping instructions to your nearest Hewlett-Packard Sales and Service Office or to: ' 


(in Western Europe) 


(Rest of World) 


Hewlett-Packard S.A. 


Hewlett-Packard Co. 


54 Route des Acacias 


International Marketing Dept. 


Geneva^ Switzerland 


1501 Page MIU Road 


Telephone: (032)42.81.50 


^ Palo Alto, California, 94304, U.S.A. 


Telex: 2.24.86 


Telephone: (415) 336-7000 


Cable: HEWPACKSA 


Telex: 033811 
Cable: HEWPACK 



Microwave tubes supplied by the Hewlett-Packard Company, either as original or replacement, for use in 
Hewlett-Packard instruments are actually warranted by the tube manufachirer and not by Hewlett-Packard. 
However, all warranty claims on tubes obtained from us either as original or replacement will be processed 
by Hewlett-Packard. 

In the event ot failure you should purchase a new tube and return your old tube Immediately to Hewlett-Paclmrd. 
Credit allowances will be passed on to you upon receipt of the defective tube. 

For your convenience, warranty claims tor all microwave tubes supplied by the Hewlett-Packard Company may 
be made on this single form; merely fill out the Intormiitlon on the reverse side and return this form, along with 
the defective ttibe, to your Hewlett-Packard Sales and Service Office or to Hewlett-Packard. Please be sure each 
space on the form is filled in— lack of complete information may delay processing of your claim. 

Each tube manufacturer has his own warranty policy. Copies of Individual Conditions of Warranty are available 
from your Hewlett-Packard Sales and Service Office or from the Hewlett-Packard Company. 

SHIPPING INSTRUCTIONS 

The following instructions are included to aid you In preventing damage in transit. Package your tube carefully— 
no allowance can be made on broken tubes. > 

1. Carefully wrap tube in 1/4- inch thick celluloslc cushioning, cotton batting, orotner soft padding material. 
Cable assemblies and other accessories not rigidly mounted to Uie tube should be padded and wrapped 
separately to prevent damage to the tube during shipment. 

2. Wrap the above in heavy kraft paper. ’ 

3. Pai* in a rigid container which is at least 4 inches larger than the tube in each dimension. 

4. Surround the tube with at least 2 inches of shock absorbing material. Be certain that the packing is tight 
all around the tube. 

5. Tubes returned from outside the continental United States should be packed in a wooden box. 

6. Mark container FRAGILE and ship prepaid via Airfreight or Railway Express. Do not ship via Parcel Post 
or Air Parcel Post since eiqperlenee has shown Uiat fragile items are more apt to be damaged when shipped 
by these means. 

. Note ■ ' 

Tubes with permanent magnets can interfere with magnetic compasses. 

For air shipment plainly mark container: "MAGNETIZED MATERIAL" 

In warranty tubes purchased from Hewlett-Packard may be returned, with a completed warranty Claim Form, 
to your local Hewlett-Packard Sales and Service Office, or to: . 

Hewlett-Packard Company 
Customer Service Center 
333 Logue Avenue 
Mountain View, California 04040 
, USA 

0*153-11 Rev 5/1/68 
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MICROWAVE TUBE WARRANTY CLAIM 
INFORMATION FORM 



IMPORTANT: Pltase answer questions fully Insufficient information may delay processing 

of your, claim. 



DATE: 






FROM; . (Tube Owner) 

Company 

Address'- 



Tube type 



Tube serial No. 
Tube mfr. 



Use in HP Model 



Irstrument serial No. 



Tube is Original ( ) or Replacement ( ) 

Date tube received 






Date ci failure 



Total hours filament operation 



SYMPTOMS: (Please describe conditions prior to and at time of failure, along with description of 
tube’s defect, if known) ' 



-t-r 



IMPORTANT: 

Replacement (new) tube serial No. 



! For HP use only 

I I 

Repair order # 



Signature 

Title 
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